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1 . The Interpolation Problem 



Given the set of data points ( x k’yk’^V » it 1S desired to construct a 
function F(x,y) , such that FCx^y^) = f k ,k = 1,...,n . For large sets 
of data it is desirable for the method to be local, that is, the value of 
F(x,y) depends only on the value of f^ at nearby points (x^y^) ’ 

This problem is receiving a great deal of attention and discussions of 
it and proposed methods can be found in [1], [2], [4], [7], and [8]. 

2.0. The Interpolation Scheme 

This is a local method, the general idea having been discussed in [4]. 
The basic idea is to construct local interpolants , F„ , which are then 
weighted by functions W 0 having limited support to obtain the function 



The details are fully discussed in the reference, but the important fact is 
that F(x,y) will take on the value f^ at (x^y^) ^ ^ or eac * 1 A w * iere 

W 5.( x k ’ y k ) = * 0 > ^£^ x k’^k^ = ^k * * n re f erence d paper, the weight func- 
tions W £ were taken to be of the form 



where r £ is the radius of the smallest circle centered at (x £ ,y £ ) which 
contains a given fixed number of data points, and d p is the distance from 
(x,y) to (x £ ,y £ ) . 

This scheme, used with local interpolants, F which were taken to be 
certain optimal approximations, yielded reasonably good results. However, the 
computational burden was rather high. This was due in part to a great deal of 
overlap in the regions where the W £ are nonzero. In addition, the approxi- 



( 1 ) 



F(x,y) = l W £ (x,y)F A (x,y)/£ W £ (x,y) 
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mation is defined only on the union of the circles around each of the data 
points, which could cause problems. 

One of the advantages of using optimal approximations is that the 
basis functions are generated by the (x^y^) and the system is automat- 
ically nonsingular. Within some limitations, the resulting equations can 
easily be solved by Cholesky decomposition [5]. This opens the way for the 
present approach, which is to choose rectangular regions on which weight 
functions are non-zero, thus being able to carefully govern the amount of 
overlap with a resulting decrease in the necessary computations, as well as 
simplification of the weight functions. 

2.1. Weight Functions 

With these ideas in mind, we are now ready to describe the present 
selection of regions over which the weight functions are non-zero. These 
regions will be rectangles defined by the following parameters. Let n 

A 

and n be given positive integers and let finite values of x, ,>L»...,x 
~ ~ ~ x 

and y i > • • • >Y n be given. For convenience in this section we let 

Xg = y Q = -» and x p +] = y n +] = . For each i = l,...,n x and 

j = l,...,n y , let R.j j denote the rectangle (x._ 1 ,x i+1 )X(y J ._ 1 ,yj +1 ) . 

3 2 

Let Hg(s) = 1 - s (6s - 15s + 10) , the Hermite quintic satisfying 
H 5 (0) = 1, H 5 '(0) = H 5 "(0) = H 5 (l) = Hg'(l) = Hg"(l) = 0 . We then define 
functions which are piecewise quintics with continuous second derivatives 
which have the property that they are non-zero on two intervals and satisfy 

V i (x.) = 6 i . , i = l,...,n x , j = 0,1,..., n x + 1 

U- (y — ^j-j * J — 1 » • • • » ny » i - 0,1,..., ny + 1 
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In particular. 



V, (x) 



h 5 (: 



X - X-, 



x 2 - X 1 



x < x. 



, X 1 < X < X 2 



, X > X, 



V^X) = 



1 - v i-l (x) 



h 5 ( 



X X . 






x i + l - x i 



, X < x._ 1 

, X. , < X < X. 

1-1 1 



, x i < x < x i+1 



’ x * x i + l 

for i = 2,... ,n - 1 , and 

A 



v (x) = 
V 



0 

1 - V 
1 



n -1 

x 



(x) 



X < X 



V 



X , < X < X 

n -1 n 

x x 



x > x 



The U j ( Y ) are dual. Then, if we define 

w ij(x,y) = V i (x)U j (Y), i = l,...,n x , j = l,...,n y , 

it is easily observed that the function W..(x,y) has support Cl(R. .) a 

1 J 1 J 

that the functions form a partition of unity for the plane, i.c., 

I W.jj(x,y) = 1 for all (x,y) . 



nd 



i 



These properties allow the construction of the interpolation function 



(1) to proceed easily since any point (x,y) is in at most four R. . , and 

1 J 

the denominator of (1) is always = 1 , allowing us to write 

F(x,y) = l W. .(x,y)Q. .(x,y) . 
i , j J J 

We again emphasize that at most four terms in the sum are non-zero. 
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The appropriate choice of x. and y. as well as n and n depend 

^ ^ y 

on the data as’well as the choice of local interpolating functions Q. .(x,y) . 

J 

For this reason we defer discussion of the selection of these grid lines until 

after we discuss the choice of Q. .(x,y) . 

^ 0 

2.2. Local Interpolation Functions 

The only restriction on the local interpolation functions Q..(x,y) are 

J 

that they interpolate all data points in R. . and that they are defined for 
all (x,y) in R. . . Polynomials sometimes fail to satisfy these conditions. 

1 J 

The use of optimal approximations in Sard corner spaces has been investigated 
[5], and for small numbers of data points, the approximations can be computed 
in straightforward fashion. One possible defect in such approximations is 
their lack of polynomial precision: even constants are not approximated exact! 

With only a slight complication this can be overcome, since by a theorem of 
Barnhill and Gregory [3], the boolean sum operator B@L has the interpolation 
properties of B and the function precision of L . Here we are thinking of 
Bf as the optimal approximation in B^ 21 while Lf is the least squares 
fit by a linear function. 

The implemented version of the program embodies three options: (1) Use 

optimal approximations in B^ ^ as the local interpolation functions; (2) 

Use the least squares linear approximation instead of an interpolation functior 
and (3) Use the optimal approximation in B^ 2 ] boolean sum the least squares 
linear approximation. The second option yields a surface which in general does 
not interpolate the given data. The third option is achieved computationally 
as (B®L)f = (B + L - BL)f = Lf + B(f - Lf) . 

The use of the boolean sum has a desirable effect in that it removes much 
of the effect of linear transformations of the data on the overall approximate 
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However, for complete consistency with respect to translation and change 
of the measure of distance, each rectangle 

t x i_i ’ x i + i^[yj-i j+i 3 

is transformed to the unit square for the optimal approximation. For these 

purposes, we take x^ = min x^ and x + -j = max x^ , and the dual in y . 

k k 

The base point (a,b) is taken to be (0,0) for all i , j > 2 , while it is 
taken to be (1,1) for i = j = 1 , (0,1) for i > 2, j = 1 , and (1,0) 
for i = 1, j > 2 . This yields lines of discontinuity in the second deriv- 
atives which are nowhere interior to the support regions for the weight func- 
tions W. . , thus assuring continuous second derivatives in the overall approx- 

* J 

imation. 

The overall approximation is invariant with respect to linear transfor- 
mations which leave the directions of the axes unchanged. Since lines of 
discontinuities in the third derivatives occur along horizontal and vertical 
lines the approximation is not invariant with respect to rotations. 

The points associated with R^. include all the points in the closure 
of R.j j . Because approximation by a linear function requires at least three 
points, a parameter MINPTS , is used to assure that at least MINPTS points 
are selected for each R.^ . If extra points are required, they are taken as 
the closest points in the sup norm, distance being measured after 

[x 1 . r *i + i] x [y j .i>y j+ i] 

has been transformed onto [0,1] . Presently MINPTS is set to three and 

this has been satisfactory. It is easily changed, if desired or necessary. For 
example, if some R^. has only three colinear points associated with it, the 
scheme will fail under options (2) or (3). Then one must either increase the 
value of MINPTS or use option (1). 
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2.3. Selection of Grid Lines 



It is desirable to have automatic selection of grid lines, that is, 
values of x. and y. . This should be accomplished in some manner which 
results in rectangles R. . which contain approximately equal numbers of 
points. For data which is poorly distributed this may not be possible. 

However, for somewhat uniformly distributed points the process we describe 
here works quite well. 

The selection of the grid lines is determined by one parameter, called 
NPPR, for "number of points per rectangle." The grid lines are then chosen 
so that there will be approximately NPPR points in each rectangle, R.. . If 
there are additional points added to certain rectangles to make up MINPTS 
points the average may be higher. The average is, of course, dependent on 
the data set. 

Equal numbers of grid lines are chosen in each direction, that is n x = n^ 
Because we want NPPR points per rectangle, each subrectangle 

(x,,x. +1 )X(y j .y J+1 ) 

should have NPPR points. Thus we want to choose n = n so that 
4 x y 

2 1 

(n + 1) • x NPPR = n , the total number of data points. Thus, we take n 

X X 

to be the nearest integer to (4n/NPPR)^ - 1 . 

Grid lines, that is x. and y. values, are now determined by choosing 
these values so that approximately n/(n + 1) points occur in each 

A 

(x^x^] and each (yj ,Yj + i ] . Specifically, let x^ denote the values of 
x^ given in nondecreasing order, then x^ = x^ , where k is the integer 
nearest in/(n + 1) for i = l,2,...,n . The selection in y is dual. 

X X 
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3.0. Implementation 



The scheme is implemented in a set of subprograms, only one of which is 
normally referenced by the user. The hierarchy of subprograms is given in 
figure 1. A brief description of them, according to level, follows. 




Figure 1 

3.1.1. User's Program 

The user's program must provide the data points, (x^y^,^), k = 1, 

...,n , as well as the points xO. and yO. for the grid of points at which 

J 

the interpolation function is to be evaluated. In addition the user's program 
must provide workspace arrays, IWK and WK, and an array FO for the returned 
function values. The amount of storage required in the arrays IWK and WK are 
not known a priori, but are estimated as follows. 

For IWK, approximately 4n(l + 1/NPPR) locations are required. This 
has generally proven to be an overestimate. For WK, the storage required 
depends on the type of local approximation used and is approximately: 



*This is a Cholesky decomposition equation solver in the IMSL Library, which 
itself references several other subroutines from the IMSL Library. 
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for MODE = 1, 4 ( n + /n/NPPR); 



for MODE = 2, 4(3n/NPPR + /n/NPPR) ; and 
for MODE = 3, 4(n + 3n/NPPR + /n/NPPR) . 

As with the estimates for IWK, these estimates have proven to generally be 
overestimates. The precise number of storage locations required in each 
array are returned to the user's program by the principal subroutine. 

Under the usual option, the user specifies NPPR > 0 . If the user 
wishes to specify the grid lines, NPPR is set to zero, and additional input 
in the arrays IWK and WK is necessary. In the array IWK, the user specifies 
n x in IWK(l) and n^ in IWK(2). The grid lines are specified in the array 
WK, according to the following. 

WK(1) is min x. , 

k 

WK (2 ) , . . . ,WK(n + 1) are the vertical grid values x, ,..,x , in 

x i n x 

increasing order, 

WK(n + 2) is max x. , 
x k K 

WK(n + 3) is min y. , 
x k K 

WK(n + 4),...,WK(n + n + 3) are the horizontal grid values 

x x y 

y, ,...,y in increasing order, and 

, n y 

WK(n + n + 4) is max y. . 

x y k K 

3.2.1. Subroutine LOB 22 

This subroutine provides the interface between the user and the set of 
subroutines which implement the method. Generally LOB 22 sets up storage 
locations in the arrays IWK and WK, determines parameters required by other 
subroutines, and calls subroutines to (1) generate the grid (if necessary), 

(2) determine the interpolation points for each rectangle, (3) compute coeffic 
ients for the local interpolating functions, and finally, (4) to evaluate the 
interpolation function on the desired grid of points. 
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3.3.1. Subroutine GRID 



This subroutine selects the values of x. and y- in accordance with 

' J 

the discussion in Section 2.3. 

3.3.2. Subroutine LOCLIP 

This subroutine determines the local interpolation points for each R„ 
in accordance with the last paragraph of Section 2.2. 

3.3.3. Subroutine CLOB 22 

This subroutine computes the coefficients in the least squares plane 
(MODE = 2 or 3) and the coefficients in the optimal approximation (MODE = 1 
or 3) or each of the rectangles R. . . In the present implementation the 

* J 

IMSL Cholesky decomposition equation solver LEQT1P is used. This could be 
replaced at a facility where IMSL is not available, although according to 
IMSL policy, LEPT1P (and associated subroutines) can be used as part of this 
package at any facility. Because of the short single precision word length 
on the IBM 360/370 series computers, on which this program was implemented, 
the coefficients for the system of equations for the optimal approximation 
are generated in double precision. On computers with a longer word length, 
the double precision variables in this routine can be safely removed. Other 
double precision statements occur in EVLB 22 and function K, which must also 
be removed. 

3.3.4. Subroutine EVLB 22 

This subroutine evaluates the approximation (2) on the set of points 

(xO.,yO.) as specified by the user, and returns the values in FO. As noted 
3 

above, the double precision variables in this subroutine should be removed 
on computers with longer word length than the IBM 360/370 series. 
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3.4.1. Function K 



This function evaluates the representers for point evaluation functionals 
in B [2 2 ] • For evaluation at (u,v) , base point at (a,b) , the repre- 
senter, as a function of (s,t) [6] is 

K(a,b;u,v,s,t) = g 2 (a;u,s)g 2 (b;v,t) , where 
g 2 (a;u,s) = G 2 (a;u,s) = (s-u)j 3 ^ + 1 + (u-a)(s-a) + (u-a) (s-a)j 2 ^ + (s-a)j 3 ^ 

for a < u , and 

g 2 (a;u,s) = G 2 (-a;-u,-s) for u < a . 

The arguments of this function are all single precision, but because of 
the short word length of the IBM 360/370 computers, all calculations are per- 
formed in double precision, and the returned value is double precision. On 
computers with longer word lengths these calculations can be done in single 
precision. 

4.0. Exampl es 

The method has been applied to a number of sets of data with good results 
Figures 3-5 show test surfaces and results of applying the method for each o 
the options for local approximations. The three surfaces are described by 
(C) F(x,y) = tanh (y - x) + 1 , 

x-4 2 

(S) F(x,y) = 3/2[cos(3/5(y - 1)) + 5/4]/[l + (*j4 ] , and 

2 2 2 

(E) F(x,y) = 9(3/4 exp( ~ ( - x ' - 3 - ) ' (y ' 3) ' - ) + exp(-(£) - (^-)) 

- ^ exp(-(x - 5) 2 - (y - 8) 2 ) 

+ ^ exp( - (x-8) 2 ._ - .,. (y-4) 2 )} f 

respectively. The 100 interpolation points were chosen at random within a uni 
square centered at (i,j) for i,j = 1,2,. ..,10 . The points are shown in 
Figure 2 as +'s, with the convex hull shown by dashed lines, while the square 
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2 

(1,10) , on which the resulting interpolation functions were evaluated, is 

given by the solid lines. The diagonal line shows the direction toward the 
viewing point. 

There does not appear to be a great deal of difference between the optimal 
approximation and the optimal approximation boolean sum least squares plane. 
Generally the latter option has slightly smaller errors and slightly less notice- 
able defects. Gross defects in the approximations can generally be traced to a 
lack of data in that particular part of the region. 

The effect of varying the parameter NPPR is shown in Figures 6-14. Some 
general observations are possible from thissetof views. Most apparent is the 
fact that option (2), the least squares plane fit as the local approximation 
does not appear to lead to very good results. In general, however, the smaller 
value of NPPR gives better results, visually, and usually better accuracy, too. 

The choice of NPPR = 6 for options (1) and (3) appears to be a reasonable 
one. For surfaces with sharp gradients, as in Figure 6, it appears that local- 
izing the behavior as much as possible with a smaller value of NPPR is the best 
strategy. For smooth surfaces, such as in Figure 9 and 12 it appears the opposite 
is true, where NPPR = 8 seems to lead to the best results. 

The storage and timing results are given in Table 1. The storage refers 
to requirements of the two workspace arrays provided by the user. The timing 
is for calculation of the 1089 points generated for the plots. The program was 
run under the Fortran H compiler on the IBM 360 model 67 at the Naval Postgraduate 
School. Computation times are dependent on external factors and may vary from run 
to run. 
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MODE 


NIWK 


NWK 


Approx. Time 
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437 
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Table 1 
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Figure 3 ( NPPR = 6) 
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Test Surface 
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Mode = 1 



E mav = -187 
max 

E = .0156 
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E = .0273 

mean 




Figure 4 (NPPR = 6) 
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Test Surface 
Exponential s 



Mode = 1 



’ ^max 
^rns 
^nean 
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.0929 

.169 




Figure 5 (NPPR = 6) 
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Test Surface 




Figure 6 (Mode = 1 ) 
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Test Surface 
Cliff Function 
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^max 

^rns 




.336 

.0435 

.0797 




Figure 7 (Mode = 2) 
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Figure 8 (Mode = 3) 
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Test Surface 
Saddle Function 



NPPR = 4 
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.208 
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.0398 




Figure 9 (Mode = 1) 
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Test Surface 
Saddle Function 
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.0487 




NPPR = 8 



^max 

^rns 

mean 



.336 

.0565 

.0803 



Figure 10 (Mode = 2) 
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Test Surface 
Saddle Function 



NPPR = 4 



^max 

E rms 

mean 



.244 

.0211 

.0363 




Figure 11 (Mode - 3) 
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Test Surface 




Figure 12 (Mode = 1) 
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Figure 13 (Mode = 2) 
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Test Surface 



Exponential s 



NPPR = 4 , 



^nax 

E 

rms 

^nean 



1 .30 
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.189 




Figure 14 (Mode = 3) 



Appendix : Program Listings and Sample Output 



oooooooooonoooonoooooooooooooooooooooooooooooooo 
^ cxi co O' o cm ni ^ in vo co o rH cm ^ in ^ co o cnj ro lh vO I s - co o r-« c\j rn ^ o I s * 'X) 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

oooo ooooooooooo OOOOOOOO OOOO OOOOOOOOOOO oo^oo^oo oo 

to oo to t/> oo t/) to oo to oo to t/> to to t/} oo to on to to <0 to oo to to oo to to oo to to oo to to lo co to to oo to to oo to to to to to to 



► 

m 

► 

co 

o 

< 

LL 



CC 

IU 

•» 

a 

LL 



CO 

•» 

ro 

a 

LL 

•* 

CO 

o 

> 



cm M" o ro ^ o La m in m* o 

co t-i m o oo h- md cm r- r*- cxj co 
sj- o o cm r- m- m cxi cm r*» in 

or — th~^h-CXJO(XJO(XlO N 

nO O *-* in *-< in o cxj m- cm ao in 
vovor-r-^voooosrcxjr^n- 
ro^nrocM<rcr'co<rrocor-r- 

s4- ^ on CO CO O M" »-i O M” H Ch 
(O CXJ O vO CXJ h ro CM o CO CXJ O 

• ••••••••••• 

0000000^0000 






12 



T. 






— 


CO M" co ro O — » >t CXi 00 O M3 <f 


■ — 






>- 








m 


o nOo r-cocn 'O r-«co oco co 


CXI 






»> 










cn m- f j> <r r- co cxj <r vo r- co vo 


• 






CO 








a 


cm co o o s r^ co qn co »-« jn '’M ao 


vf 






*> 








X 


o -Oinror-Oxf cxjr^r-M*o 








a 










co in in i^- co cxj cxj co 


CXJ 






X 








•* 


oorocxjr-cocoM-r-ir-r-M’ 


* 






•» 




2: 




— * 


in nj m- cxi h- ^-i in cxi m- o m- cxi 


* 






CO 




•» 




in 


-Hr-comcoM-^r-ro^^ ~o 


— 






•* 


•* 






CM 




X 






LL 








w— . 


H00^00^0o^-)0 








*> 




►— « 




LLO 




> 






> 


o 


ST 




CM 




+ 






0> 


LL 


»• 








CXJ 






X 


1 


CC 




— % w 


CXI st ° CO co CO 00 I s - CXJ CM I s - o 


— -* 






•» 


— 


UJ 




in^ 


M- o m- cxi co r-t co vO r- *-h cxi o 


^ * 






CL 


UJ 






CXJ 12 


O O O CM in ON CXJ CO vO co o O 


w— *. — * 








Q 


•* 




w 


in m- r- r-* s+ o m on oo co o 








*> 


a 


UJLLI 




>- - 


cMa^a^cor-cnM-coaNsrvoin 


<ww 








2 : 


Q - 






LncnM“s0M"h-O0N'0c\iv00N 


Of-X 






•» 


*• 


OO 


• 


-o 


h- MD h- oo >4" rO cxi <f* vO vO vO «-4 








LU 




SILL 


t-l 


— O 


in oo co in in ro on ro I s - cxj ^ 


LLO 1 






CO O 


•* 




CXJ 


ir\«— • 


in vr)‘ s -'>oi ONinor^^vor- 


\ l<— 






^ o 


*— ♦ 






cMw 


• ••••••••••• 


• lL Cl 






*“i 


•*« 


CXJ*-< 


• 


^ 5^ <M •-< O f\J ^ O (\J r-t O (\J t-l O 


in in hxx 




co in in 


II — 


lOcOO 


•» 




xrsvo 


•• + • LU 




► • • 


IU 


- •*< 


hh 


in m + 


►— » 


w 


»— 4 »— * »— 1»— 1 -Jf 




*— i + l 


O OCM 


»-^r— »LL 


OO 


CM CO CXI ♦ • • 




h- 


II M 1 1 • 




II 


OOOCM 


II II 


OO 


• »— 1 CO v^- 


o - 


=>o 






M 


sicxi^cu 


H“) || 


z:^ 


II II 


►— «— * 


a<r 


*— ♦ 


in 


ir ti 


*—* o 




ww 


II II II II 


tOrO^LL 


00+11 II II 


CXJ 


o 


O II —1 


OO — 






2C - 


o 


oo^ 




CM—— 


o II 


M-M-O 


ill LU 


r-<rxi-»— » 


i.um« 


f-H » 


n 


Hmm 


r~< i^_l 


»— i *— 1 •* 


H-l- 


1 CM CO M" 


2:^ 


i — i — ti 


II 




w«««r 










t-»UJ 




oo 


a. 


OOG 


«<r 


OG^ 


CCCC 




a 


QO ^ 


QQ^X^U. 




ox> 


ozzu 


OQLU 


35 


HH32J2 


r~4 


^ cvj rO vt m sO co On < ro 




















o 




o 




O 


O 








o 




OJ 




M- 


O 








«— < 




r— H 




r~4 


ft 





O 



tj O 



o 



-30 



OOOOOOOOOOOOOOOOOOOOOO 

O' o CM O ^ in vO h- oo O' O ^ (\l m in vO h- 00 O' o 

Ntu^LnininLninLnintninsOvOvOsO^ONONO^o^ONor-- 

oooooooooooooooooooooo 

OOOOOOOOOOOOOOOOOOOOOO 

00 1/) l/) oo oo i/) O0 00 00 00 O0 00 c/> CO 00 OO 00 00 OO C/) oo oo 

-I— hhhhhh 

tu 

00 
LLJ 
X 











cC 








LU 






OO — 








x in 


•» 






o — 


o 






t-4 


LL 






1— ** 


*■ 






< LU 








♦-I CC 


3 






> <r 


Z 






LU 


*• 






a ^ 








X 3 


3: 






o x 


*■ 






in 








*■ o 








X X 


►—4 






r- < 


Z 






S-* 


•> 






- 








— 


3 






sO *3 








•o»-« 


•* 






OfNJX 


O 






C\|LL 


> 






LLO *> 


•* 






m— a: 


m 






WLU 


•* 






— x 


O 






OaC 


X 




3 


•*o •* 


•» 




Z 


oo aim 


m 




•» 


LUCLQ 


*■ 






OLUO 


U_ 


■—* 


3 


-J X 


•* 




»— 4 


<LL 


>- 


•» 


rr 


>LLLL 


*• 


O 


•* 


OO 


X 


•* 


c£ 


20 


•» 


►-H 


LU 


OZoO 


CL 




X 


»— 3UJ 


X 


o 


•» 


H- O O 




< 


UJUI 


UQ^J 


o 


LL 


o *• 


z < 


•* 


1 


OO 


Dh> 


LU 


— * 


XLL 


LLZ 


o. 


O 




Xluuj 


n 


#» 


*— * 


incoX 






C\|r-4 


— «LUh- 


in s o — 


rnn- 


•» •* 




NO'oQO 


. •* *»o 


H“ 1 — 


XQ.I 




r-*^LL 


or> 


Mum 


Or-KNJfO>tOO C\] 


II II 


oo 




(Mr-troca 


»~«0 II 


XX 


w — 


II II II II II — • o 




w> w 


oo 


II II — 1 


OO — 




h-LUh- 




CO CO o 


LULU 


o< 


U"\ vO h- CO O' ^OJ_| 


•—4 r— 4 *» 


1 — H- cl 


X-UX 




►— < 


hhQ 


a£<a:o 




OO- 


QClXh- 


o>oz 


3333 2ZZIU 


QQIJJ 


3300 


LL LLUJ 



O H (\ 

00 



o o o 



31 



SUBROUTINE LOB 22 ( MODE, NPPR ,NP I ♦ X I , Y I , F I , NXC, XO, NYO , YO 
IWKtNIWK, WK,NWK,FO f KER) 



O^OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

^ c\j ro <r so o o r-4 c\i rn ^ in vO go o o •-« <\i ro in so r - qo ^ o ^ eg ro vt in so oo o c\j rn in h- co 

r-4 "-4 ,-4 —4 ^ ^4 (\J CM C\J (\J C\J f\J CM <\J <\J (\J CO (T) fC> fC> OO CO rT) CO fO Cf) <T -t vj* ^ ^ 'tf* 'T >fr 



cdcocdcocococococococococococococqcOcocococococococococococococogucocococogococococococdcogococo 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOO 



2 I 
UJIXO 

I hOZQC I 
a h- oujujo 
a. <a:iiziQ. 
ecu ul: cc\—cc 

UUmZcDZO LU 
hh<SOUZH 
U- ZZ DZ 

□ HMZZhCD</)H 
DH < 

I— LUO UU_JUU22 
UJO zsou« 
O0<h-UJ<CL<tUJX 
u-OLO<^)a:a.-jh- 
LU OOO LUOOO 

xdqiiuh oa: 

HUOCUIZQCDUJ 

cl t-~cc x 

(-JLLCLUJ <<\Jh- 
I— U CC 300 *><l 

X< •< <\JaC 
UJOH 202 

uOmcooo^o:z 
< ri^uj^j luo 

ULh- jO oO^T-h 
aiiLOoni Zfth 
LUSriiiZa: »oo< 

I— 00 < Z^UJ 
Z^DhXOH 
>-<• UUm<CDX 
LULUiLKH-S: CJ 

a :^a:a:iLioMZQ: • 
LU2< UJX^CLlU 

oo < aiZixa cl 2 
3 ac to x ►-» hh i cC co <x <X 
ILZh QdZ 3 
< O to clOoccl 
I— m h-X<t>—iO 
1020 »zu Hli .00 

<JUJUJO0h^<_j< LU 
zot:zouj<2a:ci: 

00 UJ OCL ZhO< 

uj30C>-i z> 

>a.<K0CH-.i— o +o 

^2IJUQ. CLQCUJOO 
lil^3ZCLQOQ.Z 
00 J3ZUJ CL<h- 
hOu. oooc<3oo 
UJ<2 h-3UJ Q-< 
ZX<hD X-J UJ 
M I— 1 — x O 00 1— < 00 3 
h- oocd^mzuj 
Z)ooujh-«< lun-ioruj 
OUJa:uj 00 j— <x 
1*2 3:2iuLUCL3h- 
co m HZa:00 
Oh- •LU<h-»<T 00 »• 

00 32 HI — J CC 2 
OOtnCQ 00 Oh- O 
OOQ^mZQQZ 00 m 
•—♦CQ h-Or HQf\|<t- 
XZXUJQCXM ►UJC 



ZX^h < H 
ooo< OCX 
►-h<*HO 020 



00 

I OO •* h- UJ 

OOLUO • 00 #2 

O LU 2 LL — J <OH 

3H3 -J • LU UJ 3 O UJ 
O GO XlUcdO C<1/) ►<! 2—JoO 2 X 

oo h— 020X OO00OOO mQm|- 

*-»<!> Mh->Mh- 
O 00 O < Q OC h- 2 

• 22 -3UJ <OLU^ 



cC 

o 

2 1 UL O 

CL > ►— < KH •* 



00 
2 
a 

• UJ > 

H X CO 
<1 H 

2 a ujluo a:< 

•H2UJ CCCCIXJ Gl — J UJ •* 



CLCLIU 



h-x >H<OOO^UI 



00 



oo 



i— a.ujH-i oo<hh 3uj 2 

CCLCXO 
3< 2 

O Qw OO 
032 <0 



-J OO-HH cOh-2 00 
oooooz>q: Q3:>uj 

<OCQC> Oh-U UJUJOZUcQO 
2<3cO O 20 C -QCQ — I -J 

MMaoa oujooo< 



Zm H3h 



h-oujo >o x oooce 



_J< <C/> UJkhOO CLOOQCIJJ UJCLUJ UJHX<X 

CC X ►I2 I/ ) O V 
h-o<r dQhOhH z>qg: 



H^*--i UJ5.M UJ002O 



IX* 



LULL 



IXJ0.20 XhO X<<h-i Q_h- 220. •h-^>00 00 - 



xuua hxo. h-uj 
h— O 

IXJh-O *UJ CL Q 
LL oo < LUO 00 CLUJ •O0UJ2 



XX • U X 0<</) 
-J O H cC U. 2 LU 2 LU 

UQM HOLLCLLLaoOCCL O 
LU O. UJ X 00 LULU 



ODZh-XDdhODIOoO 00 £*2<3Q OCOOH 12 



o 

CL 



<£ <f LL H^H 



ULIkhXUJIJJ^ o 



*— « <r 

00 X JZ -J 1—2 2h- UJ O CD QCh- **0 

3 *00— ■ 002 *2<— • UJ 20 2 2 LULU <2 

H2<*CL J<CLH2 DXO UJm>- 00<OOO00 Om • <! 



<TLU CLQC HXUCC UJOOhho. 
h--JQ.liJUjUlUUj X 



CD HXZ-iaiiOHXQ 
Li. **20 «XHhJC 



00 

o 



o 

LL 

00 

< 



CC 

< 

00 

H 

2 

LU 

2 

3 

o 

OC 

< 

UJ 

X 



U0CD<h>dUH>cQ2OQ 00OOLU2lU>300HUJ 
0 2 0 2 O <t oCU I •< >230 — ' U0O3 

UJ<* Jh ^*UJ^-H ^01X1-01023 <O003:> 2d 

XCL< OdI Od Jd<lL H-. O LU Qf UJ LU Q<2 

h- OLL> h-X> 0<-l 2c£ OC UJ h- 3 QC O 2 *-h 

UJ002iU 02UJ0 OZUJOa<<>00JHJ2<X 
oox-J xa: xco_ia.*-»_i x <ruj<oo<r 3 :ll 

UJh- O ►hOO -h- <rcd CD UJ _JUJ o>3 o»-»o 

h- uJhhO LLhO ooOiilOOI “JOGO < 

<clXqcxcl dXd20H>a:H0<0uu3 ujoiicoa: 
U3hO 3UJO 3032 CL X 2<*00 *X3 >LU 

►— 1 •* 2 ► KH ► UJ2h” HH cC h~ fX <f CD 

Oh-C*UjCJh-<UJOh-H-UI OUJh- <QoOLU 3 HCLOCSl 

2UIOIXIUJIXLU<IX>IOIZUJIOLL CLQC3 
w00U-HZ00di-200Sh-O2hJcDh-<OhU-MX2<2 



3 

CL It 



o 

o 

2 



r\i 

li 



ro 

li 



II 



3 

Cl 



oc 

CL 

CL 



3 

a. 



I I I 





a 




CC 




LU 


• 


h— 


►— < 


2 


CL 


LH 


2 


• 


•» 


LU O 


• 


X LU 


• 


l-h- 


• 


< 


► 


X 3 


«— ■ ^ 


03 


II 






X 3 




3< 


•- 


O 




H- 


kh 


<LU 


u. 


CO 




00 


M 


UJO 


> 


3h- 




3 


M 


<r oo 


X 


>M 








02 


00 


XO 


h- 


»— » 


2 


LL. t— 




OO 


O 


2 


CL 


C*3 




UJX 


< 


CD 


H- 


22 


< 


30 


O 


2h 




h- 


UJ 


UJ< 


X 


X 3 


h- 


H-O 


• 


• 


h- 


h- 


3 


3 


CL 


CL 


2 


2 


►— < 


>— H 



o 

Q.HHMMX 

ZX>ILZ 



UOUUUUUUUUUUUUUUUUOUOOOOUOUUUUUUOUUUUOOUOOUOOU 



- 32 - 



OOOO n OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

O' o ^ cnj co nT m vO r- co O' o — i <m co <- in o r- oo o o — i cm m <• in so I s - co o o — • cm co <j- in 0 r- oo O' o cm co >*■ m o 
>tininuNinininininininNOvO<) <^'0<3<}<)<)i^i^r^i^i^^i^r^i^i^coaococooococococoooo'Cr N 0'0 N 0'a'a' 

CD CO CO CO CO CD CO CO CD CO CO co co co cDcocDcococococococococOcococDcocococococDcocDcOtDcococococococococo 

ooooooooaooooooooooooooooooooooooooooooaoooooooo 







nj h- 




CM 


• 


> ox 


OO LU 


UJ 






UJ 00 


UJ 


UJ 


— 


LL >LU 


MIX 


X 






► CO 3LU X 


LUX 


*>co • 


— > 


—1 CD 0030 


xt- 


1- 






-» hZI o 


COI- -IX 


^ 00 


cC 


O •1X13— • X 


1- 


• 




1 


H 3 h- 


<2LU 


KJe 


•CL 


IXJOOX— • 1X10 


X — 1 


LUO 3 




CL 


II 00 O X—'LUX 


l—Qi 3—100 


11 000 


— a 


Q.3h^-I 


*o< 


X>M. 


-r 


a: 3 


3 CD UJ XLU 


ooai- 3 


3-1 


~3 


oOO < 00 ! — CD 


00X3 


1- 


O 


LU O 


UJ2C# < c/)l/)h— CD 


3U.OX 


’XIX— 1 


acv 


— ILULU + 3 


J — 




HH 


1— *-* 


O -• 3UJ X 


X <<OUJ 


O O 


Cl — 1 


h-— IXXCDLU— • 


XOO 


h -00 


I— 


3 h- 


O^CLOO 303 


0 oc CO 


O goll 


Cl CL 


00O<OXX00 


OLU<l 




< 


—i < 


2mZ3UJ-iZZ 


go lulu a: > 


x-« 


3Z> 


3 LL ZZ« 


> 


33 


— 1 


•—1 


X# <X-l< 


— i>X<<-» 


Xoo • 


V»^_J 


X — M.W uj 


•-X UJ 


3 »• 


o 


UJQU 


3KM-LUI— LU 


XQCh- x-i 


31-C— 


— ih-UJ 


00— » X — X 


CMIUX 


0 ►a 


CL 


X UU CL 


LU X Q^X 


1— LU LU Ml 


LU — 


CL XI * 


— — X< + 3ZCCOO 


00 1— 


*-ox 


x 


1 -H-X 


X > Om.-I|- 


000X1-3 


x >o:30<m' 


— •— iLU (Dm +3 


-LU 


h- X 3 


UJ 


<LU 


d: *— 1000 : 0 :^^ 


muji-i--« 


3 «_)CL 


^ooxq-clcloo<x oh 


— 1X0 


O w 


H 


I_Jh~ 


<*LU — • LU O X 


< x 00 


vJ-LUCL I-+ h2ZZ3Q2< •> 


h- 


3 - 


3 


033 


1 — 1 — xrsl 3:00 


CC hlLIQ 


1— h- 3c£XX — 


JwQ^ZZ 


II 00 


300 


— i 


WQh 


3 II <1— — 1— .UJ 


O 00 uj — « O 3 


• 3 11 <rv. 




1 — 1 — r ju » — . ^ —| —• + m 


Zh- 


ILXIU 




• X-l 


• CL X oOC 3 


300 3 3 cl cl z-ooaa:a:cca / XH3:-xo 


• UJOlU 


33 



UJ03:<LU0H- UJt-H ^UZH •‘U OO^HLU*-Ha + ZCLQGOH •*H-^-X<-*0 — OO ^ LJ 

J-LU OXLLiDQXO CNJ— <l>0 *ZCOJDOXZ(XVllOOO«y) > • XZOnOh *0> — « 

I — • — | — h-l— UOU h- • h- — »>-LU UUUU^HM<c^-fr^a • X<'-'— l>-X<GO>-MtcGCO 

<<lu < za:n < >o 2 : oil-- a. a. ovooxo • xx— oh<h 2 : 

X— J COX— 100 CL Q-UJO 0 — MNJr^OH-QCLLK-JOO aocZZlO • • •LU^ ►IL 2 HXIO X<OLU 

0300 oD^zaa:z>uja:^ o^ocoa: *-H^CLor\rr z^h^n<^oio - <ri — 11 — ct: — 

MQIJJO^O UI<tX — 1 OO^ it I < X XLU LU < OO — i CO <! CM *— t • >- X— * ^<OH — 

IJDHIJXI CL LL _J 3 h- «ZM + Cl + u_!+ + +oO<*-*oO • jCLL CL<Q 

I C 2 O 300 CD <— I — UJIL 3 LU— I — iC 20 — 3 — ‘SI <Q^LU- *LL<y> Oh-lUXO 

o<oo ox ui — • >< qoclX uji— x uucl # cl — i — i:s 3 (\J dIili^uj 

h- >m.|— XI-3X a: hZO HhOlOori-ZZ^ZtOCiaiihM — i + — XXCLl— h-OcO 

<tUJ <UJ<DQOCCUJ<ZMZCCD Ulh-a<DOwwwHZZZDh ^tO-vt^^HLUh 

0003 aj CL— ILL CL OJ 00 UJOCCZ X CL -fr •«■ «fr X -**-«- CL + UJ-T 3C030C — • — «0 • 

X >0> 00300 CL3— l<^-*3cO a O UJ co 00 300 <•<•<•!-<■ CM sOXX—« ZOD + UJZOU ^3 

O M OmmZ Z3— IM00UJZZU.MODMMZ — « X — 'X — I'D 3 LL LUOO < 

LLH-LLh-LLI— X LU • Zh-OilLlXDO 00300X U1- + +- + -+ LL ^-XZO-ZZZ XI— OX 

O OOO I— 002! — 3 0332 003—* 1—003— iCMrOO— ICMC00003 — i2^>ZO OoOl— 3LUO 

00 3 00 — 1 — iQClUIUXX— I I— UJ 0 O 3 — 1 II II |) II II II —1 — iw X + ill h hSTO 

00 — 10 : 300 — I oa XX < LU »ZZ Ml QOJUJLU H LU'JJIJJ o03XQ:s-*CD x ZilODqC 
UJ LU LL LU • O Q_ 3:1— LLLL > *XXUJ— iLU #Q OOO OQDcCUJ T23 — X »b~ *UJOCL OOCL 

3 3 CO 3ZhZ>Z OO ht- 3 ZOcn:OhZ>'OOO^OOGa 3 ^M< ►m3H- XX 00 

JOZZjOD«\ > <3 — ILU 3lU3«ZZZaXZZCLJM — »^w3UJ3LU00tX<O 

<MDO<Ma a:— 1 *llxXOClO Xj— — iOx x cl 3 < 11 -*mixxclco xluO 3 

>1— 3 — » >| — 1 — ►QL — .— 'LULU— II— I— >— iO-«iui— •‘QC X X X 3 oC X X >^—ai> 3 : 3 :i— >— O 00— • 

O 1— O3m< + CLOCOCD— ID <DZ<LiOfO<aOU LJQLJ.3 ^ LLI— *— • 31— < 3— 10 — I— I 

Lll 3 LU<fUJ 30 ZliiZ^h oi— CCO LLOO LLLLILXLLLLLLUILU — 003 OOoOQCOC—. __J 

I 3 XJI 3 QCZ-I^ CL 3 3 LUXUJOO X X 3 O XXXXqC— • II 3 3 XLU>XO< 

h-lLhOh-U-OO<^in 003 Z>Oi 0 <QiM<lJJQO< LL 2h2ZOZw<OI<a: O LL o 



3 

CL 



3 3 3 

CL Cl CL 

3 3 3 



3 

CL 

3 



3 

CL 



3 

CL 



3 

CL 

*- 

3 

O 



I I 



o 

o > 

X 3 



o 

> 



X 

3 



X 

3 S 



X 

12 



X 

3 : 



O 

LL 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 



ooooooooooooooooooooooooooooooonoooooooooooooooo 
od ^ o ^ c\j cn in so r - od o ^ cni ro in so oo 0 s o ^ c\j rn nJ- in so oo 0 s o ^ cnj cn ^ in vO r- cx) o f-* c\i rn ^ 
a> o oo o oo o o oo 33 j 3 mi mi,--* jcmcmcmcm cm cnjcnjcnj cm cMcocoro rococo coco coco 






COCOCDCOCOCOCOCOCOCOCOCOCOCDCOCOCOCOCOCOCOCOCOCOCDCOCOCOCOCOCOCOCDCOCDCOCOCOCOCOCOCOCOCOCOCOCOCD 

□OOOOOOOOOnOOOOOOOOOOOOOOOOOOGOOOOOOGOOOaOOOOOOO 





LU 


UJ 


— 






o 




-oo 








X 


X 


3 






X 




CLX 








h 


H 


— 


X 


1 o 


X 




30 






CNJ 






Ml 


UJ 


xuj 


w 




Ml 






CNJ 


X 


X 


W 


13 


LUI — 


o 




HH 






CD 


hH 


Ml 




CD 


Q SC 


LL 




LUC 






O 






oo 




UImiO 






00 s 






3 


X 


X 


LUH 


I — 


XQm. 


— 




Ml 






W 


Ml 


Ml 


-IX 


O 


OLUQ 


—* 




UJX 








cc 




Oh 


X 


miqcz: 


m4 




cca 






CL 


h- 


H 


ZO 




00 Ml 






car 






3 


< 


< 


<CL 


oo 


X 


o 




CL 








s 


s 


H 


< 


UJ *UJ 


> 




00 CL 






H 






OH 


X 


SSM 






LUC 






LU 


OC 


oC 


LUO 




M<M 


— 




X 






O0 


c 


c 


cc 


CM 


Q0C00 


— % 




Ml J 








_l 


-J 


cC 


CNJ 


O 


m4 




3< 






> 


3 


3 


IULU 


CD 


XQUJ 


w 




O 






-J 


O 


O 


SCO 


n 


01(^1 • 


o 




QO 






00 — 


X 


X 


OS 


3 


UJQ-|— > 


X 




M-l 






DCOM 


Ml 


003 


O 


CD 3 












o 


oo 


00 


X 




Ol — LU 


— 




oo 






MC L 








s 


H-xoo> 


M. 




X. 






>o 


9- 


— 


•o 


o 


Qh<h 


H 




LUC 






Ul 


CNJ 


CNJ 


(MIL* 


cC 


Z3UIH 


w 




X 






QCCMCM 


CNJ 


CNJ 12 


LL 


330 






HO 






CL 


CD 


aO 


COO 




LUC UJ 


3 




UJ 


in 




•> 


•O 


O 


03 


X 


>uh-a • 






ox 


• 




X3 J 


3 


33 


CC 


< C 00 LU 


— 




X— • 


1 




LJJ 


O 


O 


o< • 


3 


XUJ LUO 


«*% 


o 


<s 


— 




• LU II 


• 




1— 


•1- 


ioa:z 


m4 


CM 


cC 


— «» 


o 


CC CD 


Zh 


s 


XLU miCNJLIJ 


00 H* 1 — C 


M* 


(M 


-LU 


CC 


> 


LJ LUOM 


O 


OX 


CNJOC 


> ►OC 






CO 1 — 


CL 


X 


h h-accu-o: 


aCHXcO 




3 


a 


UJ 


CL 


-H- 


< *ooll 


LL 


LL HOoC 


qCm.33ll 


Ml 


h 


CC o 


X 


o 


ozzs 


oo 


Xmi JO 


cc X O 






o 


W 


X 


*-*qc 


ziuz 


•x<3on£ 


C IQ 


— 


o 


LU 


H 


X 


Cl 3 </l x CC cC rc h- cc X 


cC 


OXQh 


— 


o 


-nC 


C 


* 


Zh<hGO 


^DhOUJUJ 


»^3<ZD 


J 




CMC 


o 


CO 


mUIIm 


1 — 3| — ULI — UJ 


^ D3D <0 


W 






3 


+ 


CL 3UJOLU 


tUUJh- 


MtOUJ 


Ml 




-00 


LL 




x 3 : 


a:^oijft:a:<h-DhOLu2y^ 


LL 


• 


m»H 


X 


3 


oc^jojo 






c Ghdouz m» 3 : mi 




H 


X 


o o— 


CO 


o<3ujc*:hcs:sc*:soomiuj<uj mi 


— 


o 


II Ml 


st OH 


c 


hZcO JOiOOmO Oq:>^ OZZliJ 


— •» 


• 


o 


J 3 CL 


Ml 


LUQCO_JQC<JqCH— Q^OO oOCDUJQC^OCO Cl 


rM 


UJ 


LU CL 


X 


II 


a: o cx: < oc u j a: cl oc < oo z> oc o ^ < mi > o 


w 


o 


o 


O Ow 


iZ 


XQ- t)UJ 3LUOLU XCOCL Om« JLO COS 


Ml 


o 


ox 


H hh 


3 














> 


s 


so 


< 


CD 


• 














• 


Ml 


O OO 


in < 


1 — — — 


•* 


— 


— 


•» 


— — 


— 


cc 


>H 


O 03 


+ 3 s* 


303 


r— 4 


CNJ 


co 


sf* 


in o 




o 


DCC 


LL 


O + 


CL | 












rM 


• 


1 — 3 


— — # 


> — o 


1- II II 


II 


II 


ii 


II 


ii ii 




X J 


zo • 


c ^ o • 


X^3fO>- 


3 












Ml 


iH • 


UJ 0.0 




OO ——^3 • +X 


o 












X 


1 H 


c£lu 


UJw 


X> 3 CM 03 LUO 
















X3 


3LU 1 — 


UJ3X — II — 


zz wwX<rz:xo 


1 












X 


o • 


Cl — zz> 


# x 3 *c £0 


O^^Zmi »ZX 














o 


o:uj 


Mza 


uj ii roarorx ii n CM3: 3: uj s 














Ml 


UJOO 


h-Mis 


O II || CLOOX 


rHHH || || O || 


cC 












CO 




Ml O 


OX II CL 


O II 


LU 












X 


S II 


X 30 


3IZm^ z: II II MCVJO II II ^CiZS^ 














UJ 


<— 


Ml< 




ww3 3 3^3*1 














S *— h“ oC 


OLU 


OO^^ 003CD 03 














mi r-H <X LL LLI 


zotx 


LL 3 mix CLUL X>- 3 3 U X >C C U- >-CL 














o 




03C 


m2Z2ZhZZ 


mi mi OX Xhhw^Z 



o o 

O CM 



OOOOOOOOOOOOOOOOOOOO 



ooooo 



- 34 - 



ooooooooooooooo OOOOOOOO OOOOOOOOOOOOOOOOO 

in >o cx> 0 s o cm rn ^ m vO r** co u> o oj m in vO co O' o r-i cm m *4" in vo oo o r-» cm m ^ 

<r ^'T^'4-mininininininmu^Ln'OsO'O vOOOOO'O^r^r-r-r^r-r-r-r-r^r^cococococo 

r— 4 (— ( H r— f »— 4 rHr>4H r*>4 H H H i— 4 iH i-J »—4 H fM »— 4 «— 4 i— -4 H *— 4 r*-4 »— 4 i—4 f— 4 f— 4 1*4 r— 4 r— 4 r— 4 —4 *— 4 r4 r— 4 r— 4 H 



cOcca3aDa3a3coaDcocoa3a3cococO(Oa3coc3Dcocooococococot3DGOcocococococococococococo 

oaooooooooaoaaooooooonoooooooooooooooooo 



-JO, 


JJ- 


UJ 


oooooo 


oo 


ooo 




JO 


0000- 




joooooooooo 


* 




X 






X 






CL 






2 




w 






2 






X 






► 




X 






1—4 
















2 












X 






x 




M 












2 






2 




•* 






X 






♦—4 






o 




— * 






2 






► 






> 




X 






a. 






— * 






z 




2 






z 




• 


X 






*** 


• 


X 






w 




00 


2 






X 


CO 


z 






X 




1— 


CL 






2 


z 


w 






2 




Z 


z 






•* 


o 


X 






M 




1—4 








O 


4—4 


2 






► 




O 


X 






> 


o 


4—4 






— * 




CL 


2 






z 


UJ 


► 






X 






4—4 






•* 


CL 


4—4 






2 




LL 


*• 










> 






O 




O 


— * 






X 


LU 


»• 






> 






X 






3 


X 


M 






z 




O 


2 






O 


H* 


X 






w 




M 


O 






X 




•* 






X 




cL 


>- 






z 


ac 


1— 1 






2 




O 


z 








O 


CL 






► 






w 






X 


u_ 


z 






o 




O 


X 






2 




► 






> 




LU 


2 — 








00 








z 




CL 


•o 






o 


t— 


X 






► 




4—4 


OLL 






X 


z 


2 


o 








00 


> 






z 


M 


o 


1 




X 




IU 


zo 








o 


> 






2 




o 


•*> 






M 


CL 


z 


i—4 




o 






-•*» •* 






a. 




'■— * 


1 




X 




UJ 


xo 






z 


z 


X 


X 


• 


z 




X 


2> 






► 


o 


2 


2 


00 


w 




1— 


02 






►-H 


M 


► 


CL 


z 


X — * 






x *■ 






> 


H- 


o 


X 


o 


2cL 




z 


ZO 








< 


> 


— o 


M 


►UJ 




o 








4—4 


—1 


z 


x— o 


1— 


o»-» 






X •* 






X 


o 


► 


2f— ir\JO 


< 


X 




LO 


20 








Q- 


-»* 


M | O 


X 


z— 




UJ 


►X 








cL 


X 


+ XOrvj 


4—4 






3 


oz 






Q 


UJ 


2 


X2H 


X 


w 2 


o 


O 


X •* 






4—4 


H- 


o 


2 CL O 


o 


LLcO 


oco 


C 


z— 




M 


CL 


z 


X 


^IOh 


cl 


•*< 


o 


> 


►X 




1 


O 


4—4 


z 


— O 


CL 


hm 






*—•2 












II X o 


CL 


>w 


o 


z 


>CQ 




II 


O 


O 


X 


2—0 


< 


•*x 


Oh 


o 


►<t 






— 1 


< 


2 


XhZ 




>-«2 


h- 


4—4 


MM 




CL 


< 


o 


»■ 


2 + ~— 


o 


X •* 


o 


1— 


X — 




ai 


o 


O 


o 


ZCMXZ 


< 




oo 


o 


•*x 




X 




o 


x— 


+ 2»— 1 


o 


OX 


o 


z 


02 






— 




z— 


— 0*-«X 


o 


X2 




3 


X * 






o 


UJ 


^Hfyj>Zj 


o 


— O 


— o 


LL 


-«««-•» 


oo 


o 


• 


X 


2 


1 *z «z 




< 


o • 




X 


Z 


• 


1— 


1— 


(XOXlu-H-1— • 


UJ 


C\|hh 


•LU 


LU 


(M2 


OC 


1— 


o 




w<2ZOOh 


X 


CM^I 


XLUZ 


X 


(MO 


3 


o 


• 


LU 


Jh4C0 • X • CD UJ 


1— 


cO^lUZ • 


1— 


CD< 


1— 


CL • 


cl — 


z 


O w 


<LUZX *0 




O 2 w • O 




Oh 


LU 


LU O 


Q-~ 


H4 


OXhQ 2X0 


LU 


O •• 


CLCL 


UJ 


>-* 


QC 


►m cl in vo 


O.X 


x 


02 


O II *-»2X 


1— 


o— 


II LULU 


H- 


UJXZ 




Z LUZ Z Z 


23 


CL - 




II z zz 


3 


X 


H X 


3 


2cL 


oc 


II CL II XlL II CL II CL 


wO 


UJ 


o«— * 


wX-^w II 


a 


O20ww 


CL 


O **3 


o 


3 —3 3 3 


< 


1— 


oxx 2 


X 


OQ_ QC 


X 


o—i- 


CL 


CLI-CL H- cLh-cLh-a 


LL m 


UJ 




o 


<q.XLULLLL 


a 


<1 X LU 


OC 


LU IU UJ LL UJ LU U J UJ LU 


►M >— * 


a 


oqlZhZmhj; 


o 


O'- 


^WM 


o 


O 2 CL 


LU 


XcLXhhCL^CXXXUJ 


r— 4 




r4 






r4 













o 



O 


o 


o 


O 


O 


CO 


o 


<M 


i— 4 


M 


CM 


CM 



ooo 



ooo 



ooo 



ooo 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
^ >r m o h* oo O' o *-» cm ro m- in o h* co cr* o ^ cm co <r in o h- co o> o *-< cm co < in vo h* oo cr* o «-< cm ro < in r- co 

-l CM CM CM CM CNJ C\J (M CM CM CM CO CO CO ro CO rr> ff> CO ro CO * 4 " M" M" ^ M" 



ft— « • •— 4 »— « »--4 »~4 »— 4 

CL OC CL qL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL CL 

ooooooooooooooooooooooooooocoooooooooooooooooooo 



< 



OO-J 




• 












OO 








2 !0 




• • UJ 








1-4 CJ 




00 oo 2 








OUJ 




• LUUJh-4 








a 




00220 








> 




UJ »-H»— 4 








X_l 




Z J JG 








OUJ 




M »— 4 








h- 




JQQa 








H-< • 




MMO 








I1J2O0 




CDcLcL 












►-♦OO-J 








xz 




QL < 








uia*-* 




L3 _J _jh— 








IQ^J 




<<2 








h-CL 




JOKO 








Q 1 




<h2N 








Z« 




UI-Om 








LJ H 




'HaiNa • 








02 




• oOHUi^OZ 








i/;20 




oOk<X>c£X 








OJ»-4rvl 




I-21U O h— 








ZL)H 




2»-.>ujXUJO0 








HH<a£ 




hO x x< 








JJO 




OdlU — IlhUU 


w 






— CLX 




CL O O 


V— 






1-0 




^ LL LL 








^>o 




~>CCOC£OH- 


•> 






e)a:cQz 




>- ►UJ UJ < 


— »► 






>o < 




•‘XCDOOOOlO 


H 






•» LU 




X — 2LU^:»U2 








>LLZ-J 




w DhDhQ 


o 






zoo< 




IL2<Z<m 


> 






- OO 


t 


U-O 2 200 








OK— 


OO 


O QhQh7 


»> 






XXI OOK- 


!3C 


OCIUJOIUQUJ 


— » 






►oo *—* c£ 


O 


^LUCLCLCLCL^: 


H 




H 


X LU 


-j 


<cQmQmQm 


w 




+ 


2<oo> 


-J 


aTXoooooOQ 


o 




X 


► (—4 


o 


arxujouju 


X 




2 


ZV)IZ 


u_ 


<20 o ll 








Mi»|— ^ 




LU LUO 


•> 




h- 


>o X 


00 


LU UJ UJ X LU X 


— 




< 


•■< H- 


< 


XIXhXh> 


*— 1 




O 


X-J 




hHH H- < 


w 




— J 


~Ol 2 


UJ 


CL 


> 




X 


2 


CL 


• t q£ 






s 


QUJ -2 


< 


• • *h— »h< 


•» 




— * 


hZ »LU 




j— H* ^H-O 


A 




2 


aC.~. *X 


oo 


GGGQlGQl^ 


H 




w 


OH- «H- 


I— 


CLCL CL1— QlH-o: 




2 


h- 


O - 


2 


2220200 


X 


»*— • 


< 


LUQHIL 


UJ 


MHmQhO? 




H*-4 


0 


2 a: ii o 


2 




2*— i 


II — 


00 


Mfpt-l 


o 


1 1 1 1 1 1 1 


O 1 


HX 


U-CM 


H-O oO 


o 




m2 




(M 


Ooo -a: 


o£ 


> 


00 


0 II 


II 


o — .lu 


< 


► xo>-o 


2 II 


0 


*— * O 


a:co>ro 




X 

N 

N 

X 

N 

Y 

T 


LU 




Oh 


CD ►— 4 


LU 




2!^4 


M 


II 2 


->XXO 


X 




H2. 


O'"' 




OOI — '-“'2 


h- 




02 


QH 


xxo 



xin*: 

2 •— 
- + h- 

ii 2 ii 

O*-* 

x— 

O-fr ^ 

^-3 + 
«-H -5 

II 

LJ O 
OXX 



+ 

> 



I- 

< 

o 















2 




2 




2 


iH 


w 




*— * 


>inx 


w 


2 


— H- 


2 


H- 


2 •— 


— 1— 


2 


H 




< 


•*+ H- 


H 


•» 


w || 


*— 1 4 


O 


HO 


— II 


«— 1 


H* 


II w 


-JO 


II 2 II 


h- 


II 


— * 


•-•>- 


X CM 


0*-4 


— * 


*—4 


II CM 




CM 


X—* 


II CM 




+ 


O II 


II 


O 4K H 


+ 2 


O 


— X 


vO 


CM O 


OO-K 


~>c*: 


vO 


«— * 2 


<«• 


UH 


CM O 


H2G 


CM 


w 




II 2 


II 


w w h- 




ou 




*-40 


O LJ 


OOLU 


CJ 


XX 


Ql~ 


xxo 


o^:> 


>>q: 


O 



o 

o 



o o 

CM <r 



o 

o 



o o 
ao o 
^ CM 



o 

CM 

CM 



OOUOOOUOOUOOOU o o 



o 



o o o 



o o 



o 



- 36 - 



OOOOOOOOOOOOO 
^o^c\jrOvririor-co ^o*— • 

>3- in in in m ir> in in in m in so vO 



mmmmh*hhk«hmHmm 

c^o:a:ct:a:a:cE:ara:a:Q^a:Q^ 

OOOOOOOOOOOOO 



o 

r\J 

o 



o 

o 





— ■» 




► 








— * 








O 




•*- 




CO 




i— ) • 




f— l 




CLUJ -* 




•» 




>-*_J -3 




o 


r-4 


il -»CO 




CM 


+ 


UJ 


uu 


r—H 


l-H 


~w 3 


3 






O— h- II II Z. 


2 




M 


<th- *“• 


M 


o 




(Njw 1| 


H- 


h- 




►“•-“3-£ 


Z 


Q 


CL 


ou.i/)w^a 


C3 


o<£ 




QhhI— »— h-o 


O 


OUJ 




o 


O 








O 






(M 


(M 





o o o 



37 



SUBROUTINE LOCLIP ( NXG, XG , NYG, YG » NPI » X I , Y I , NP , PP , D ) 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
x cm co m vO f"- oo o> o x cm co C in nQ co cr* o x cm m »o f*- oo o> o x c\i co m o h- co & o xoj ro c in vO r— co 

,-* r -i,-i^,-4xxxxxcMCM<\jcMCMCM(MCM<\icMmrnmmncc>mmmrncc^>r't^C'4"C 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

□oooooooooGaooooooooooooooooooooaooooooooooooooo 



UJ 

X 








z 












1 — 00 




• 




•—■4 












oO »— * 




00 




UJ UJ 












a: h-x 




• UJ 




h-x X 












O XX 




oo z 




O-X h- 












ul aiuuo 




UJ HH 




*— < 












ZX*-» 




Z -J 


• 


ccce a: 












oo • ox 




4— 4 


*— * 


oo a 












h-Z UJZ3 




-J o 


Q- 


ooll *ll 


«— » 










ZO X< 




*— 4 


Z 


co Q 


r — 1 










hh •* 




o a: 


— 


3 00 LU 00 


W 










OH- OCO 




x o 


• 


OQh-QCH- 


o 










Q-C -UJ 




QC 


• 


Q.GQ. 












X o 




O x 


• 


1 • 1 — *— • 


— 








oo 


ZO O H • 




• C 


► 


COCOOqC 










oo 


O CL •— »H— Q 




XOOh- 


H 


H-iO O • 


f— 4 








r— 4 r— 4 


•-•aC OzhUJ 




.<TJJZ 


II 


X 00 UJ OO m 


w 










| — LLI UJUJLUcx: 




00OZO 


>— 4 


1— *C0 0^ CO Q- 


a. 








□o 


<t h— aca:t/)x 




X*-" 1 #— ' M 




Z3<3 Z 


z 






• 


1— h- 


JZ QC h- 




ZH-Jm 


► 


»—»oo oo • 








X 




LJ4-4 LUJUJJ 




►hq: <x • 


*** 


o> O0| — 


•* 






X 


ux 


Cl »IO w < 




jluQOoo 


♦—4 


XX X XXOO 


— * 






o 


oo 


QCUJZh- 




>*— »Xh- 


X 


xxzxzc 


f*"4 






z 




LU OO UJOOUJ 




o a: z 


•k 


X X x ih-*- »«U 


w 






c 




H< W ZIH-CD 




mOJOUJm 


►—4 


O O-J 


X 






h- 


— — * 


ZilOmh- cl 




OCX xo 


> 


ooxcloocl 


z 






o 


4-43 


*-ict:iu z> 




Oh- Xh-CL 


•» 


UJO UJ X 








X 


WW 


3QCOqC*-«< 




C 


►—4 


>*-»z>z< 


•* 






oc 


oo 


-joo zujzs: 




JU.hlL< 


X 


»— 4 x o •— »o 










x> 


XDh 




<OZOH 


w 




r— 4 






X 


• • 


UU.UUU. h- 




O O <1 




X X r X 








h- 


h- h- 


UO<ii< »x 




M00NL0O 


oo 


Xh<X<M 


1— 4 






— % 




-J UJ o 




| — LU »— »LLI 


h- 


0< XOXoO 


> 






3 


• • 


a ujsiujx 




CLI— Xh-U- 


z 


I-. 0HQZ 








•* 




luaococarooo 




xcaca 


1—4 


X CL CL X CL UJ 


•» 






1—4 




IIO<ODD 


• 


>zxz 


o 


3Z0C30CZ 










zz 


H-h-UL Z O 


oo 




Cl 


LU Xx 


H 








WW 


UJ 00 LUX 


3 


llqilgiu 




>• >. j — >.J— O 


w 






X 


1—4 4— 4 


ooZQH-aa:h 


O 


OOCOaCoQ 


C 


cczcz 


»— » 






X 


x> 


UJ IUZ3<J 


X 


o OS 


h— 


OC OC »— * oC *— < X 


X 






1- 


• • 


Zooqc-hoo <r 


-J 


xourao 


< 


oc oc ct: o 




• 


• 




ce.cc 


»— 1» mQ — * 


o 


ujuluuz 


Q 


« j< j 


— 


CM 


CM 


z 


oo 


XUJOQ-UJ— - 


U- 


00 CQ 




< <>- 


— % 


V. 


v* 


*— 4 


• • 


QCXO XXIU 




ZLUXUJLU 


UJ 


zuuuzu< 


f— 4 


— • 


— * 






XZXOOh- **3 


00 


3X3X1 


X 


<XO<C(X 


w 


— *■ 


— * 


00 


CM CM 


)— <CC|— OX 


< 


ZJ — Zl — ►— 


I— 


1 -JQC 


o 


-5 — 




h— 


+ + 


LUqC O-Z-'C 








< 


> 


— '3 


wM 


z 


4—4 3 


OU-UJZm > 


LU 






• • 




o^ 


o— 


4—4 


ww 


Q^hwO 


a: 




• 


h- H X 


*> 


>o 


xo 


o 


oo 


LULL <151 H-a 


< 


H-| — 1 — 1 — 1 — 


h- 


3 3 aC 




+ > 


+ X 


Cl 


HX> 


ZO ooZuj 




03333 


3 


x x a 


r-4*V 


O— | 


O— 1 




CL • • 


•-» ooZhOQ 


oo 


0.0. Cl a. CL 


X 


h- h- 3 


— »CO 


><M— 


X CM<— 


X 


Zh— h— 


HZh<Z Z 


h- 


zzzzz 


z 


3 3 


ov 


Z + c\j 


Z + CM 


X 


-OO 


DOZImQUJ 


Z 




1 — • 


O O < 


Xoo 


-3 + 


-r-4 + 


h- 


r- 1 • • 


OMHHf-OLUX 


LU 








{— 


r-4w-5 


r-4Wl-4 




II — 


QC00O Q.Z5 


X 


II 1 1 1 1 


1 1 1 


It It 


Z CL r-4 


II Ow 


II O— "-4 


X 


XXX 


cQaCQ-oC qCO 


o 








oz 


3>0 


MXO + 


Z 


zzz 


Ouj UL! 1 — Oo 


o 








1 — *1 — • II 




— rX3 


•—4 


WW 


00>00 3;001LUJ 


a: 


O o hi 






002^ 


O 


O 4-4 


z 


0—4 »-♦ 


1 — lulu CO QC 


c 


XOOHI-IWIQ. Q- 


z — o 


O II II 


CO || II 


QC 


CMX> 


00QQ.LL00Z 




ZXZ>2X>itZ X Q 


LUC II r-4 


CM 


-4 II 


X 


r— 4 W W 


i— «•— »z o<tuj 


LU 








S- ^ H 


CO 


CO 


1- 




X OC»— <LL O OCX 


X 








»-iC3X 


oo> 


00X3 


X 


ULLLL 


HOlMOhh 


H- 








OQhZJ 


o>o 


QXQ— 4 


o 


Qmh 



ououoooooooououoouooooooou 



- 38 - 



o 



o 



oooo 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
vOf^-coCT' ^(Nrog-ingDr'-cocT'O^cNjcOvt 

in m m in m mm mm in o o >o *0 o o o o r- r- r- r- h- h- I s - r* I s - I s * 00 go 00 co 00 



000000000000000000000000000000000000 

000 000 000000000 0000000 00000000 oooooo 



iu 

X 



o 

> 

o 

s 

< 

o 

> 

X 



m 



(X 




<1 

X 



M 


0 


00 


> 


GO 


uo 


w 




LU 


00 




_J 


CD 


O 




< 


h- 


UJ 


•» 




(X 


0 


O 


<t 


X 


O 




O 




UJ 


X 




(X 




m 


UJ 


<r 


h- 


X 


0 


CL 


h- 


X 


x 




l 


♦— 1 


LL 



o 

vt 



X 


• 




w 














x 


UJ 


m 


CL 




O 










— 


0 


»- 


X 




H- 










►— « 


• 


X 


\ 














X 


— * 


HH 


— «* 




O 










*— 


r~4 


O 






O 










m 


\ 


CL 


HH 














CD 


-5 




w 




— 










< 




h- 


CL 




~X 












W 


OO 


X 


X 


CLO 










O r~» 


CL 


UJ 


w 


_J 


X • 


O 








X 


HX 


OO 


1 


► 


►UJ 




r-4 






UJ < 


+ 1 


O 


00 


r-t 


c\lO 


UJ 


+ 






• X X 


_J — 


-J • 


1- 


II 


II • — X 


• 


-J 






HZ 0<t 


"3 


OUJ 


Cl 


»— 4 r— 1 


X— XX 


— 1 r—l 








eg uj 


II *-« 


0 


X 


*-♦ ^ 


XXX LU 


w 


II UJ 


UJ 




—<11 II r-4 H ZD 


w 


ujO 


»— « 


r-4 II w 


X~ II 3 


CL II 


X 


X 




+ X 


— CL 


XX 


X 


0+ O 


o~o X 


X 


— X 


X 


X 


_J— ~0— 


~>X 


h-< 




vO_J — 


sf Q — »-* 


— * 


-0»-4 


M 


CC 






1— 


II 


— * -J || 


r-tw || _Jh- 


II X 


♦— 1 »h- 


H~ 


z> 


II X~ XX 




OO 




II ^ 


*^X 


X 


^X 


X 


h-O 


wOlO — 0 


CLUL 


OUJ 


X 


O CL X 


UU-LQ.Q 


X — ' 


CLO 


O 


UJ X 


JQSOQO 


X*~* 


<<x 




Q-JXO 


Q*-hQXO 


XQ 


xo 


O 


OCLU 


OO 










0 


O 


0 


O 




OCNI 










<r 


0 


CO 


O 




r^r-^ 










rJ 


r—4 




eg 





O OOOO o o 



o o 00 



39 - 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOO 

cm co in vO r- oo o o — cm co la o h- co o ^ cm co m o r- oo O' o «-i cm ro >*• in vO r- oo o o *-* cm co in 'C I s - co 

^ ^ ^ ^ ^ ^ ^ rH ^ eg (\j cnj c\j ru r^<\i eg cvi r\i n co rn m rn ro co co rn vj- -4* -4- >4- 4- >r -4- 



OOCOOOOOOOOOOOaOQOOOOOOOOOUaOOOOOODOOOaOOQQOOOOO 

I I— J I — I — l_J — I — I— ) — J — J — J — I — I — I — I — J — J u — I — I —J — I — I — I — 1 — ) — I— ) — I — I — l—J — J — l_J — ) — I u — ) I — I I — I I — ) — I 

UOOOOOOOOOoOOOOOOOOOUOUOOUOOOOOOOOOOOOOOoOOOOOOO 

I 



























O 1 








a : 


X 








3 








UJ — 


— * 






LU 


LU • 




•3 


00 


O 








H- 2 


X 


a 




X 


3 UJ 




00 — 'UJ 


LU 


— 








<- x 


«u 


H- # 




X 


X 3 




• »ij X uj 


(X 


1 — 








Q— UJ 


►H 


qCLU OO 


3 


a 


o< 




LO Zhh X 


< 


< 








—0 x 


► 


OCD LU 


O 


0 


o-l 




LU —CL »— 


3 


2 








XU UJ 


CO 


cl: 


»— 1 




CL 




3 — 1 — CL 


Of 


— 




LU 


LU 


OCO 2 > 


< 


UJ>-J<X 


H- 


CD 


CQ 




— oca a: 


Ol 


X 




X 


X 


CO 0—1 




X<<t 3 


<1 




t/> 




0 ooll • 3 




O 




1 — 


h- 


LU< COK 


0 


HSIO 


ST 


2 : 


3 LU 




—co qll 


1 — 


X 








X • 30 


< 


— 003 


— 


— 


HCC 




a •aCCQOOLU 


uo 


X 




3 


3 


I— COO XLU Ul 


► 


ct:ooi — a 


X 




< 


• 


— coo 3 »— a: to 


<1 


X 




— 


— 


1 — UJh-OOZ 


CL 


□ ZQ-Hh 


0 


z 


33 


HH 


•OCLU OOQl 01 — 


ai 


< 








► 31 -*— iua 


2 . 


U-OOtOI- 


QL 


0 


• OO 


CL 


0103 J — 1 — CL 


—i 






a 


a 


X-Z 3 Q:- 


► 


— << 


CL 


— 


LU — 00 


3 


UJ — <— laOco — 




0 




LU 


LU 


—O— xco 


CL 


oOl-XUJ_j 


CL 


1 — 


3 l- 


► 


3 — 1 — Jh -<0 CL 


X 


< 




1 — 




XCLXQ 3 


3 


1 — < O JO 




< 


< < 1 — 


r— « 


— < 3 — OOIUO 


< 


2 




0 


0 


1 - X LU 3 UJ 


► 


ZZ CL 




2 ! 


0200 


II 


— JOQCHQOQCOO 


LU 


— 




UJ 


LU 


<< 1 — <2 


O 


<t — ►LU(X 


—1 


►H 


Q- — < 




Ml- UVI — 3 <CQ 


3 


t— 




h— 


^- 


21 — LU< X — 


> 


X X CM -LIU 


< 


X 


XLU 


► 


dl-cc— 3 t/l 3 


• — 


X 




Ul 


LU 


<x— 1— 0 


#• 


— U ►*-!— 


O 


0 


UiCJO 


— * 


— CL OCX— t/l c/ i (y ) — | 


0 




a 


O 


xo<o 


O 


XX CM Z 


O 


a: 


UJ cL 


♦— 1 


CLUJ O LU 1 — ! 


h— 










< OXLU 


> 


O CL 


— » 


cl 


GC CL LU 


IL 


0 >— IXLUX 3 LUZLU 


• UJ 




3 


3 


O LU UJ CO LU CO 




xx <*3 • 




cl 


<dX 


► 


< Xh-wi'-'xmi 




LU 


LU 


3 X 0000 * 


► 


(Kiucozo 


LL 


< 


3 <l- 




_JILII— LUh- OhOh 


H- 




LU 


IU 


OhO<Oh 


O 


CL 3 <LU 


O 




a 


> 


<izi ia. 


CL < 


X 




CD 


CQ 


3 Z —00 


X 


<Ja:zXw 




0 


00 j 2 


► 


01 — a 1 — loo </> 


xox 








— 0 <cocD 3 


► 


<o<n-u- 


LU 


< 


<3 




— rvl UJ— 3 UJ 30 


0 • 




CO 


CO 


oOZI — 1 — 2 


O 


JOOIU — 


CL 


2 : 


h- 2 I 0 O 


X 


KUL- LL>XO>OLLCMLLCO 


• 


< 


•< 


<0300 


X 


<IU OQCO 


> 




C/}HH 




QC O cL O — 3 C — — — 




X 


Xl-x 


< uj — — 0 


2 : 


O — ICQOUJUJ 


1 — 


H— 


< 1-3 




lu 0 O HOl-oo it toaoo 


1 


— 1 


— XO 


► 


0 axa 




CL 


iua< 


OO 


> 01 X 00 


< 1 — 


1 — 01 — 


XXX 


X 3 X >- 


t — 1 


ULU 3 CO*-oO 


UJ 


O 


jouj 


1 — 


UJ LUX<— IX 






< 


• H- * 


►M 


O H- 3 < 


LL 


IH < 


X 




—i 


3 


LLI— LLl — 0 CoOaJQUJHOZa:^^ 


— <X ►X 


► 


LU J— CMXUJ 


\— 


LU 


LU UJ O 


»— 1 


o<o<— a.Q-— a.— 0 — 


— X»— IJLJI— 


•ujwio- x • 


►— 1 


I to ► CO 


• 


X 


no 


O 


3 ZXZQdlaioZO II Q 3 <a:<l -00 H- <CM 


> 


1 - 3 <M - 


ui to 


I—* 


j — J — CO 


CL 


C^ — qO — 3 IU 31 JJ — 


— 


31 — 2<2 — <LU X 



X 



a 

o 



CM 

CM 

CD 

a 



LU 



3 

o 

a: 

CQ 

_J 

00 



• o 3> 
(/)OmqCO< 
h— O LU ♦ 21 
Ul <31— 
3i-2X<iu 
xuj— U23 

H2XUh< 
oo O X— I 
zoocrcooa 
U- CL CL 
OlUX3XoO 
X< — XLU 
LU Z <X 
3<-ioo < 
— x< 3 x 3 
KiLsroaa 

3 — — LLOO 

OlLhh 

xox<xi— 

GO OSQOO 

33 M < 

i/)Oa:x ►lu 

— luoiu — i 
cOooXgCZ 

— XH-X<UJ 

IUJ*-*Q. J _L 

F->UJ<X1— 



3 

O 



oo 

< 

LU 

X 

< 

oo 



LU 

2 : 

3 

o 

X 

< 

LU 

X 



LL! • • 

— olucmijuujcm 

LLUJOO ►COCO •* 

— X3<M33<N 

UH 
LU 00 

Q_ LU ► ► 

OOQr - 1 CM CO 



It 



II II 



3 

X 



< 

O 

UJ 

X 



3 

a. 



'iJQUJQ >h- I — LL 3 U I — LU 3 LL 03 XLUUJUJ— 

cnXroXX3>;zu-LUil-a XxarX _Jh-cO— IX^O 

rozG<^^<MiuxLuoz «/xu:z<»-<xoh- + 

30 30XX X O^OS^jj J<h>232 O 



ZUZOuC<Jq:JU 

< <<r< ► zhxoooo^ 

UJUJ UJLU LUO OLU|— LUujLUX 2 < 3 »— 

IHIZIOZOIhII^OmLUhq. 

1< _JI — LL_ I— IS 2: 00 _) OO a 



33333 
XXX XX 



3 

CL 



3 

CL 



3 

CL 






30'-' 

CL 

I— II II 

3 

O 



CM 



3< 3 

H— • ' 

UJUQ^ 
ILULUO 
KXI-3 



CO 



O 

O 



r 1 1 1 1 1 1 1 



o o 

MMHXOXJQ. 

X>ILZXZ>Z 



I I 



2: < 



CD 

< 



X 

LU 



OOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOOOO OOOOOOOOOOOO 



- 40 - 



OOOOnOOHOOOOOOO 300^000000000000000000000000 ooooo 

( 7 ^ o ^ cnj so oo o ^ c\j o in so co o ^ <\i rn in 'O ^ co av o r-^ <\i o in r ^- go o' o ^ cn o ^ cn vo 

>r in in in ^ in in in in ix> in vC <> ^o <) so O vO 'O h- r^- h- h- r^- r^- I s - oo co oo oo cn ao qo co co O' Q 5 in in o o' 



OOOOOOOOOOOGOGOOOOOOOOOQOOOOOOOOOOOOOCnOQOOaOQOO 



I 

uli; 



uo<X 
Q£ I — 12 
UJtO • 

h- • to 

300 X 

O-^^h- 

ZI o 

UHJZ 

o <1 lu 

LU I 

o *<x 
r"-z o 

mo- a: 

X — • o 

Ooo j: 

vU*-*h- 

mozoc 

LU LU LU 

210 : 2:0 

CQCLLUZ 
-H |-U 
UJC-J 
LU — I h- 
XcQOOX 
K3 K 
OLLJi-h 
ILQ12 
O h- 



o 

X 



CD 

< 



00 00 


a. 






UJ 








Klii 


z 






Z 








1 — H-iU 








< 








OQmH 


•> 






O 








2TUJ33 


—• 






CL 








LUc£ CL 


r»4 














J<QX 


w 






OO 








—1 UJ O 


Oh 






UJ 








OOOO 


►LL 




O 


aC 








n£iu <r 


<M 




'O 0 


< 








OOJZ 


O - 




m vO 


3 








s 0.0 






— * r- 1 


Of 






OO 


LU LU 


r-lf-4 




OON 


00 






LZX 


1 — OCCZQ 






~| ^ O 








x> 


C£< UJ 


— »-H 




^ h- 


1— 






*— < r-H 


O >00 


x> x 


— » 


— CLO-H 


00 






+ + CM ^CM — — — 


X 0003 


0 




•-« 20 + 0 


< 






r-t H-.3 X^OOO 


OOUJLU 


Z - CM 


w 


r 0 0 


UJ 






| ww * 


ILL OO 


0~ 


0 


0 — — zm 


0 






O-J OOJJJJJ^- 


UjCO< —• 


H 1 H vO 


o> 


Ox -HO ill * 








Z + 


X<00 


l/5w^\ 


> 1 


x 1 + z_j — -H 


LU 


O' 




UJ— *— * 1 1 XX>>->U_U_ LL 


H-’~< 2! 


— •—•OO 


z— 


z^ 3 • 


X 


•> 




0 30—.— ++++++++ 


q:uj< 


ox mz 


-CM 


-CM 1 O 


H* 


r— 4 


O 




LL<CQar 


LU CM - 


rH + 


—H + wOQ 3LU 




II • 


z 


H^cL^^cMrovtmvor^aDo 


o> 0 


a:z-'i- 


II 3 


II *HHCL »Z M • 


LU 


OO 


IU 


II CLZwwww^-w — 


>0 


CLOUD 


-5 w 


ZOtLwj 


h~ 


— i 


0 


J2<-hhoOOOOOOO 


UJZ<aC 


-< OO 


O 


03 Z_J O 


< 


It 




CL X > 


00^510. 


LU 00 -Z O • 


o> • 


oxh 11 lu no 


—J 


O 


tl 


O II 2 1) 1) || || II || II || 


3< 


_JZ — tl -H 


vO H 


M- O II 2 


3 


a— 




CM tt II 


< 1 — koo 


CQLUr-JC || 


II 


CM II II O^ 00 ^ 


O 


H J 






oo:zm 


DX-hOC II 


II 


2 OO _i 


O 


O 


H 


00 _j — 1 (McnM-in voxao o' 


111 UJ LUX 


Um(J<UJ *5 


o> 


CX3LULLCO<tLL. 


<1 


L J w 


w 


O QL _J *1 ^ w w w W w 


COOSH 


QQ>Qh*hCQ 


OQC 


LIQm ImMhm 


O 


OO 


O 


□ i-XX> 00000000 



o 

o 



o 

CM 



000000 



0000 



o o 



-41 



noOOOOOOOOOOOOOOOOOOOOOOCCOOOOOOOOOOOOOOOOOOOOOO 
r- co a> o cm co ir\ o r- co ^ o — < cm ro in r** co o> o <-* cm m la oo o' o cm rn >4- la r- co cn o <-* cm m 
U'O'^oooooooooohhhh^ ^^^^csjcmcmcmcmcmcmcmcm cm cn corn corn cO« 0 cocorn ^sTsr 



< P^r-< r 



□oooooooQOOoaoPODOOQoaooooooooaooonooooooaoooQOo 

UUUPOUOUOUOUOUOOOOUOUUUUUOUUOOOUOUUUOUPUUUUUOUUU 



X 

>• 

# 

















co 
























+ 
























CO 
















O 








_i 
















M 








< 
















Y- 








M 


— * 














< 4 . 








W 


{£ 






















- J 


Uj 














H 








< 


X 














X 








+ 


•» 














0 








X 


CM 














cc 








»— 1 


O 














Ql 








X 


•- 








a: 






Ql 








-tf- 










uj 






< 










Q 








x 














CM 


•> 








•» 






— J 








+ 


O 








CM 






< 








CO 


•» 








0 






2 : 








—1 


r— < 








•• 






H 








< 










fH 






h- 








*— < 


— » 








O 






a 








w 


—1 








*» 






0 






X 


—1 


+ 








O 












> 


< 


co 








•» 






CM 






•* 


+ 


CQ 








r -4 






•» 






3 




—1 








•» 




O 


CM 






x 


0 H 










— O 




>* 






X> 


xx X 


0 + 


00 








h-oo 




CVJ 


a: 




QQ 


00 •* 


CM CO 


•0 








wCM 






UJ 








-J 


om 








0 




O 


2: 






_X 


O — — < 










►0 




H— 


a: 






— — X 


H *— i 


UJO 








cot- 






a 




H~5 


H“5 


+ + ~ 


-JK- 








•* 




O 


0 




r— 4 


r-i W W t— < 


0*-«o_J 




*— < 






*— <o 




O 






a 1 00 


1 OO ^ 


0~h< 


•— <o 


O 1 






»“0 


+ 




CD 




Zm x>- 


-0 XX x 


OO — 


•O 


ZH 






0 


_ 1 








uj_i t 1 


•"•3 1 1 


XX K 


O 


UJ_I CD 






W— «* 


mo— 1 


CM 


UJ 




-1 + — — 


— 1 4- —— CD 


| | H 


W— i. 


- 1 + -1 






0 


--j w 


• 


X 








X • — -*co 


0 








Ql • 


r-< + U 


Of 


H— 






— j — > — > v v <t 


*-H W QfH LH __J 


Ql • 


^-)hO 






«— <UJ 


I! (/) 


UJ 






II 


II »— iQ."- *w W 


_|MlJJXXw 


«— IUJ 


II • — 1 






1 - 2 : 


-l-J II 


• 


UJ 




W^JHH 




+ U- 


HZ 


HW+ || 






0 • 


o<I 


-J 


1 — 




JQ.wX> 


_|Q.wXX + 


CO 1 *— < *— • UJ 


0 • 


-JQlCO 


UJ 




UJC£ 


H — » 


0 


< 




Zd— 


|| 


CD 11 axx II 3 


UJ (X 


^□Qh 


3 




-JUJ 


O -J 


0 




O 


O 21 


OX X 


0 X 


-JUJ 


O —ICQ 


•z 


• 


X 


<MI < 


2 : 


3 




O II II II 


00 II II II — 


— 2 : II II — w 


X 


CM II < 


OH 


0 




r— 4 M 


w 


O 


II 


CM II 


^ II MX 


|| CD'-' CDI— 


Jw 


CM II h 


I’- 




— 1 


J'- 




_l 




H i n 1 


“0 - 5-5 X 


-1 XXJZ 


—1 


CD — > 


ll z 


II 


<U- 


0<-J 


U_ 


< 


X 






r Q^LLHH«>-»Q 


<UL 


cxtcrjaj 


a 




O*— ' 


Oh< 


*— 1 


O 


X 


QZ^X> 


Q 2 IXXXXO 


JUhX>UU 


Oh 


Qh_J<. 


<0 


CO 




O 


O 








O 


0 




0 


0 


0 






vO 








CO 


3 




CM 




•o 




r— < 


r— < 








r— 4 


CM 




CM 


CM 


CM 



00 o oou o 



o 



o 



00 00 



- 42 - 



ooooooooo^ooooooonooooooooooo 

in nO ^ ao 0^ O cm ro vf » A sO ao O *-• c\j m so co ^ O •-* ro 

vT^nT <f- <f Lninin.LnLninininminvONO^o^voovO^ONO^or^r^-r^r^- 

r— I f— 4 <— 4 f— 4 *— 4*H «— 4 «— 4 *— 4 f— I »— 4 *— I •— 4 f— 4 1—4 ♦— 4 *“H ,—4 *— 4 I— 4 t— 4 »—4 ♦— 4 1—4 •— 4f— 4 *— I »— 4 



ooooocoaaoooooooooocoooaooooo 



(JOUOUUUOUUUOOUOUUOUUOUOUUOOUU 

CoO*-H 



OO 



3 



UJ 

a: 

z 

a: a: 

3 a 

h- a: 

LLJ a 
QC UJ 



X 


hmQ 


CM 


o 


H 


Orvj'JJ 


*» 


oocnjX 


in— 


OOCDJ— 




<U 


CNJL/O 


— IO 


*3: 


oouz 


II O 


h- h-» 


-J 


zrujcj? 


3_J 


►-.22 


MJ 


Oh< 


►— » LL. 


QlH-X 




30 


1 — 00 


XU 


x< 


r-ixo 


H-l 


C\jrQ2 


OIJU 


♦o<r 


a.nc 


300 



<4. H-t O 



C •‘ZZ 

o:uj oo co 
0> <DZ 
-J XliJM 

czo 002 

0> IOh 
U-2 inCLLL 
>-» ►XUJ 
Q (TimQ 
IJUOO »— • LU 







— 




h-m •+- a: 






♦— t 




OX » 






— 




UJ»-4 iz> 






►— » 




l—O f-4 *— * CQ 










uj cl 






► 




Q 3 0 






— 




< H-.I— UJ 






1— I 




xk 






— 


O 


*-•< UJU- >- 






»— 4 


2 


OCO lilQTHJ 






>- 


»■ 


H- JfCOUl 






•» 


Q 


<LU ODOH 


a: 




— 


2 


XI zuz< 


ULi 




HH 


UJ 


h- — <t >-« 


*— ♦ 


UJ 




-J 


a: oh-ujujc*: 


•» 


00 


M 


•*> 


<X •UICDQ. 


3 — i 


CL 


X 


3 


_jOinUJh- O 


- 1 


x 


► 


•» 


3 M“-4ct' >or 


»-• O 


•» 


*— 1 


►—4 


Oxiu kq. 


2 


h- 






zxfciuj^za 


— ai 


oO 


<— 


— 


►~»c\j **xm < 


<— t* - ** — i 


CL 


CNJ 


cn 


co»— « in i — xoo 


«*3 + 


X 


•» 


•* 


O ►wO hhcJ 


1— ►— *H- 


II — 


>h* 


h- 


X «*Xh-X 


3—00 


0000 3 


3 


so ii xn»-4i— x 


O Odd 


CL CL O 


O 


nJ* i—4 *— 4 CD 


CM ZZZ 


Siz 


2 


— II 


r-4rOc\|w 


w— 


m— 


IU H-M“X 


II II 


OCL 


x x 


H- »— 4 K— f— « CO O 


II o II lU 




OC II UJ OC 


< 


H- hhLU 


3 


1- 


3 1-3 


X XX 300 


a: qch-»oooo 


ii 


1—4 


h-OC*— •*— 


CL oCaC'O'-’XO 


iu uujcY:a.Q- 


a 


cl 


U J LU QC UJ 


a ogui «“ujz 


h^o»-«3:2:2l 


Q»— 


oc»-»^ar 


X •‘ILU.h XLU 










»— 4 CM 3 


o oo 




O 


o 


*-4 CNJ 3 


00 OCNJ 




M* 


vO 




cm 33 




3 


3 





U UUU 



CJ O O 



43 - 



coooooooooooooooooooooooooooooooooooonoooooooooo 
^ cnj cn ^ ^ ^ ao o ^ rn ^ oo o> o rg co ^ in -o o> o ro ^ in vo oo o> o ^ eg rn ^ in sc co 

< ^ ,-4 r-4 eg m eg eg c\j eg nj eg cm (\i co co ro co ro co co <o ro ro >r ^ >3" 'T >r *4- >t 'T 



i — i i 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
UJ U J UJ UJ LU 111 LU LU UJ UJ 1X1 UJ UJ LU LU UJ UJ UJ UJ UJ UJ LU LU UJ UJ UJ UJ UJ LU UJ LU UJ UJ UJ UJ LU LU LU LLI UJ LU UJ LU LU UJ UJ UU UJ 





LLoO 


• • 
















LU 

X 


•k 






Oh 


ocm 


CM 








z 






H 


— k 






z 


JU - 






•z 


•k 


0 


I 


1 




r-» 






7* H- « • 


00 CM 


CM 




l^MLJLJ 


LU 


*— 1 


0 


a 


LU Z 


w 






OO — 


O 






• UJ X LU 


Z 


H 


CL 


CL 


X »-« 


—1 


OO 




HQ.OO 


cC 


Qd 




LO ZHH X 


< 


< 


OA Z 


UC z 


H • 


< 


c£ 




00 LU> 


ZUJ 


UJ 




UJ •“• Q- H 


— 1 


X 


LU O 


uu a 


a— 




LU 




aCU-ZZ 


oz 


z 




2 -JHHQC 


CL 


1— « 


H *-« 


H »-* 


H>0 




H 




UJQQC - 


*-»OC 


CC 


• 


•-4 CLO O' 




X 


Z H 


z H 


< >- 




O 


•k 


> OQ 


HO 


0 


*— » 


0 OO LL #0 


00 


O 


►-» < 


•H < 


-z 


<r 


CL 


CQ 


QhX 


<0 


0 


CL 


hhlO OIL 


UJ 


CC 


—1 


-J 


zo - 


w 


X 


< 


OmUUZ 


X 


• 


z 


O • QdCOoOUJ 


ce 


LL 


UJ *0 


uu *o 


o>o 


0 


a 


•* 


i-iOCQCw 


H CQ 


CQ UJ 


#k 


MOOOXt-CCOO 


< 


LL 


-LQQ. 


xoa. 


»— * z X 


LL 


0 




OCO 


X 


z 


• 


• acuu ooq.oh 


0 


< 


h ujo: 


h-LUOC 


H Z 






<C 


O UJO 


OZ 


z< 


• 


lOOZJ HhQ. 


0 




HUU 


HUJ 


0 




0 




UJiXLU 


a:*—* 


*— » — 1 


• 


LU 


</> 


-J 


X<H 


X<H 


zo 




H 


a 


uu kz 


CL 


CL 


«k 


Z jjh<0 QC 




< 


O-IZ 


O-IZ 


0X0 


r— ♦ 


CO 


X 


ih a 


Q-Z 


z 


r-^ 


*-“• c z»— »OOUJO 


►— 


X 


m ZD *— • 


»-H O I— 1 


LL UJ 


w 


X 


*» 


h* C/)m 


<0 


• OoO 


It 


JOQCJhffior^ 


00 


fc— < 


xo • 


xo 


• -z 


CL 


0 


CL 


HLUOO 


»-hUJ»— UU 


1-4 




< 


H 


2JUUU2-JLUQZUU 


X 


sO 


z 


aoz 


—II — Zl — QC 


«k 


OhOiMZtO 0 • 


uu 


CL 


<XUJ 


<iiiioxh 




rn 


•* 


U -JUJ 


<1<1<1<1<1 


— » 


hqcucim i/ji/j v> _j 


O 


hU^i-l-UhhHZt/) 


•k 




0 


LLO<X 


0X0X0 


H- 1 


Od LU O UU H H 






< << 


<H Z 


— 


X 


> 


LU>*~i 


O »— ♦ CL *—• O' 


LL 


o >— ixujxzluzuu 


LU 


LUX— I 


LUX-JOUJ 


»— -4 


CD 


► 


1—1— Q 


-IX 


xoo 


•k 


<1 Xh-nX^I 


X 


COcOOO LOCOoO 0 COX 




»— 1 


0 


ZCUJ 


0000 


►— 1 


— ILUHIUH OhOh 


H 


uj •— *ouj •— i< 


OO hh 


CL 




> 


<3)iOUJ 


LL C£ LU O' H 


> 


<rxzx xcl cl 






DCIJDOIJQ.OO 


z 


tu 


z 


_J — JUJaQ 


OcloCq_‘-0 


*k 


OHOHoOO 00 


Od 


cc 






<qcuj 




X 


•k 


o<x 


CL <CL< 


*—4 


•-« rg UUmzUUZO 


•0 


• < o< ' 


OLUH-ULi 


► 


H 


0 


CL>H-0 


uu<o<uj 


X 


H LL »-h LL > X O > O LL CO, LL CO > l/> H 


>O0l — 


H<CO 






X 


ccuj 1— 


CL < 


0 0 




QCOoCOm3mmm 




*-»<CUJ 


hh<UJ^O 


r—4 


LL 



O 

X 

Z-* 

-o 

«-*LL 

►a 



x - 

-a 



QZ 
a •> 
xo 



UJ LJ 

h-oOZQ 
Zm<IU 
-• 2! 

Z *0 
LUOO00 
X*-t>-00 
HH < 
O * 

ooZOcO 

UJD>hh 

HllZ 
< X 

Dll' ►U 
IIOh 



00 

3 

O 



O 

LL 

00 



>-_JOO_J 

h< <ruj 

XHXX 

UJ*— •00*-t|— 

Ih*< H 
HCLLUClX 
O JOO 
00 00 

UJUJUJUJ 
mX XX Z 



OOOO— I 
u lUJ LULU O 
clooooooO 



O 

CL 



UJ 

X 



uj a 03 h— c>!— 00 rsc^oco mo aj*-n-io • 

->00X00 H*< <hOOOXZX >Z> QhS 

uj ujx<jx-jz ^ a lj o oluz < 

ILhlLl — O OUGUU (MIJJ*— <LL ‘—•LL I — LL *—• LL I — X *—»0 Q£ 

o<a<»-iQ-Q.»-ia.*~» »-h oho oho h uuo 
2 zx^orx^u 11 o 11 o </> o f o ooxo 

ex: ♦ nc ^-h iU3tD*— • •-« oCZuo^-hc^Zooi-illh DDoC 

uj o uu o >1— h-u illoujouu ujouj ozooa 

cOc£COa:>-<£Z>ZU- QILQCQILDZCOU.D2 »-*oO 
soso<q:m<miuoiuo5: jos -iOoooco 

dodq^q: 01 □zozdz<mdz<m L uq. z 

zozoq:< uq:ju lj zo>hzo>hd oo*-. 

< <<< Z Z »-« O •-• UJO H J 

UJUJUJUJ UJO OUUI UUUlUJUiHUUZU-U— UUZ<I— I —I 

iixxziozoiii: 



— 0 

♦— 4 

> X 

H 

o 



— O -I 

HNiX 

xz o 

w or 

*0 o 

— u- 3 



wX 


<hXI 


< 


00Z5OOCQ 


H 








3Hj 








— M— LL 


. OLLO 


O — 


QC 




> 3 


























>-i-4 


O 


(MO 


LU 


UU 






















• 


w 


X 


(MX 


• O •» 


ac 


* ► ► ► 


• 


• • • • • 


• 


• 


• 


• 


• 


• 


• 


H 


-o 


00 


CQZ 


LUOXO 


< 


H— ICMCO 


H 


hhhhh 


H 


H 


H 


H 


H 


H 


1 — ■ 


O 


— > 




— 1 


ZOZLL 




O 


O 


00000 


0 


O 


O 


O 


O 


O 


O 


CL 


»— 4 


LU 


> 


~X 


00 


CL II II II 


a 


OlCLQ-ClQ- 


CL 


CL 


CL 


CL 


CL 


CL 


CL 


H 


w •» 


X 


UJ 


HH>- >* 


H 


z 


z 


zzzzz 


z 


z 


z 


z 


z 


z 


z 


-J 


O — 


H 




OUJCQ< 


Z 


1-4 


1—1 


t— 4 1— 0-4 1 0 4 


*— 4 


*— 4 


NH 1 


•—4 




*— 1 


1-4 


O 


X^ 




LU 


OX CC 


UU 
























w 


LL 


Z 


QC OqC 


X 


| 


1 1 1 


IMIM 


r 


1 


1 


1 


» 


1 


! 


1 


zo 


O 


*— « 


CQLOUJ< 


0 
























ox 




H 


O • H 


0 


—1 






















•—» 


UJ 


O 


00 LU <t LU 


ac 


O 




0 0 








O 




0 






00 ► 


00 


O 


xox 


< 


O 


mmhXO^OQ- 


CL 


— 1 


CQ 


X 


a 


> 


O 


O 


z— 


O 


CC 


OOZHh 




X 


X>LLZXZ>Z 


X 


< 


< 


z 


X 


z 


> 


LL 


UJ'H 


< 


CD 


M<0 


UJ 
























X — 


O 


O 


Xc^ZZ 


X 
























►—ICD 


IU 


00 


H LL *— »»-h 


H 
























o< 


CQ 



OOOOO OOOOO OO OOOOOOOOO OOOOOOOOOOOOLJOOOOOOOO 



00 



44 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
o> o r-4 cm co >4" in I s - co o' o r-4 cm m 4 - m so h- co O' o r-4 <m ro 4 m vO co O' o •-* cm <3 4" in r- co cr o *-■ cm co 4 - m so 

4 - in m m in in in in m in in o so so 'O *o o o so 'O k- k- r- k- r- r- h- r- h- co oo co co co co oo co co co & O' l^ o o' u* 0 s 



i — i — i — » — » — i — » — i — » — i — i — * — • — * — • — t — i — i i — i — i — i — i — — i 

>»>>>>>>>>>>>>>>>>>>>>>>>>>»>>>>>>>>>>>>>>>>>> 

UJ ID UJ LU ID UJ UJ X X LU UJ ID X X UJ X UJ X ID UJ UJ X X U J UJ LI.- X UJ U J LU LU Lu LU UJ ULJ X X X X LU UJ LU X X X UJ LLI X 



I 2 

LULU 
h" X 

H* • 
</)» on 
X 

h-4 CD 



OO 



< 

3 L 

OO 



OO 

LU 



< 

2; 

oo 



1X2 




• 






LU — 














Ul • 






l“<X 




U 






X 3 














x~ 






LU X 




►— « 






K- •• 














1 — > 






cL 




1— 






h-4 




















• a 




2 






X*W 




















2- c£ 




1 — « 






0 














O — 






a o 




3 






IU 




















H-. JZ 




a 






00 -J 














'/)UJ 






OOh- 










51LD 














^X 






• -42c£ 




UJ 






CC'Z. 














a:o 






LJXX 




K 






x< 














x 2 






tuso 




t-H 






h-k- 














K-< 






CLUU^ 




SI 






U 














h- 






CL K" O 




QC 






zrx 














2 0 






<x 




UJ 






K-.OC 














HlU 






Uih- 




X 




















CL 






— ioox 










ox 














O 






CO h- 




UJ 






>x 














XX 






3Xrn 




X 






0 














“T— 






0X2 




►— 






h -00 














K-K^ 






OK 
























2 






OO 




QC 


• 




h2 




















oOXoC 




O 


0 




O m 














O^ 






< K* UJ 




X 


r— 4 




X 














X 






nh 






+ 




00 














OO 






030 




2: 


00 




X-h 




O 










LJ J *-*"4 




3 


UJ CL 




a 


# 




X 




CM 










X 




fNJ 


cCQI 




H-* 


— % 




1 




r-4 










1 — — * 




rvj 


<LUQ 




K- 


• 




O 














a 






JOO 




O 


in 




X 3 




n 










X ♦— 4 




O 


U< 




2 


r— » 




a— 


r— 4 


K~ 










Qw 


r-4 


1 — 


UJ.J2: 




3 


1 




0 


II 






O 






O 


II 




CJCLUJ 




X 


00 




x>- 


00 


O 




co 






2 X 


00 


CD 


Ui 






-* 




0 


3 




O 








O 


►— » 


O 


ujqcq 




i — 


§ 




mK 


3 




-O 








mK 


*— « 




CC UJ 




2 






K< 




— ■ * 


r— 4 


0 


r-4 




K* < 




— * 


<L>00 




X 


w 




<X 




— 




K 


+ 




<x 


— * 




X3 




X 


w 




Oh 




Or-4 


O 




3 




Oh 


— * 


LD*— * 


LULL! 


2 


LU 


■* 




0 


00 


> + 


K- 


O 






a 


01 


X + 


XXl/> 


O 


K- 


co 


O 


XX 


3 


23 




O 


LD 


O 


XX 


»— 1 


2^ 


C0<»~* 


»— • 


< 


■& 


> 


0 


3 


•*3 


O 




>- 


X 


O 


t— 1 


► M 


<00 


00 


K* 


* 




X 3 


w 


OO w 


LD 


— 


1 


2 


X 3 


w 


OO— ' 


^ 2 : 




to 


00 


•» 


x<j> 


X 


3X 




O 


— • 


•> 


xoo 


LD 


*— 'LJ 


aCUJ< 


0 




l 


r-4 


K- 


- > 


3>» 


— «. 


> 


f\j 


r-4 


1 — 


^-X 


hX 


<coa: 


LU 


O 


• 


II 


3 


O • 


II • 


^-4 


2 


+ 


II 


*— 4 


O • 


II • 


> 0 


DC 


M 


r— 4 


LJ 


X 


3— *K- 


3h 


O • 


O • 


3 


LJ 


X 


r— 1 ♦— * |— 


*— 'f— 


>0 


Q. 


H* 




3 


2TX 


w + X 


3 XX 


vt-r-4 X 


col— 




»— • 


2X 


+ 1 


*—• X 


2<f af 




UJ 


11 






03 • 


•3 


Or-4 | O 


• X 


LD 




MQ 


t — »o • 


9 


hSQ. 


UJ 


X 




O 


X 


> > 


o>z 


> 3 fO *0 


• , 




O 


2. 


x> 


o> 


< 


X 


X 


r— 4 


4 


C^x 


II > 


O 


203 3 


r-^03 


*— 4 


f\J 


QCX 


11 X 


ox 


K-l — OO 


CO 


1— 


00 


-O 


xo 


II — 


r-4^K 


K- II ^ II 


Kw 


II II 


O 


X3 


II — 


CM'-' 


0C2*-* 


3 


*—» 


— II 




1— X 


00 


X 


II II 


II 


II 




h-X 


oO 




LU LUX 


LJ 


oc 


in 


LJ 


me 


J> 3X 


0X0 


LJ 0X0 


0X0 J- 


O 


uj <x 




LJ X 


OJK 


Q 


< 


X3 


Q 


Q > 


>3h 


Q ♦— «LJ 


30“ j 3 h 33LD h 3Q m 


O 


o> 


♦— 4 X •— » 


QK-4 
















O 


OO 


0 


O 
























O 


(NJ4- 


0 


00 
























r-4 


r-4pH 


r— 4 


r-4 











OOOLJ OcjLJ 



O OOOO 



O OOoO 



- 45 - 



OOOOOOO OOOOOOOOOOOO OOOOOOOOO OOOO OOOOOOO OOOOOOOO o 
oo o ^ (nj <rj in h- oo (> o ^ (\j rn > 4 - in no oo o (nj ^ co o c\j ro > 4 “ O' o t\i ro 

o> o' o' o o o o o o o o o o ^ ^ r-4 r-« ^ og (m (nj (nj <m c\j (nj oj c\j c\j a ^ co rn n m ^ m m m m 'T -4" ^ 




LLJ IJJ LLJ LU UJ LU IJJ LU UJ UJ LU LU UJ ULI LU LU UJ LL* UJ LLI UJ liJ LU LU LU UJ UJ UJ LJJ LU LU UJ LIJ LU LU Ui 11 J UJLUUJLUUJUJUJtUUJUJUJ 

> 



o 

o 

CM 



O 

CD 



O 

00 

CM 



O w 

O CD 





— - 






CM 


»• 




“0 






+ 


00 




*» 






-J 


UJ 




HM 






< 


-J 










♦— i 


CD 










W 


z 




LU 






-J 


< 




-J 






< 


f— 




CD 






+ 


<d 










— * 


LU 




< 








ct: 




•— 












o 






+ 


o 




LU 






hH 


3: 




cC. 






W 


t— 


o 








CD 




X 


LU 






X 


2 : 




-J 






1 


*—♦ 


•k 


CD 






-> 




— » 


z 






X 


LU 


o 


♦—i 








a: 


o 


00 






* 


< 


CO 












•k 


< 








X 


o 






— 


+ 


id 


vO 






Q 


-J 


►— • 


ro 


♦— » 




> 


< 


X 


•» 






> 


♦— « 




o 


i/> 




•» 






o 


t— 




Q 


-J 


00 


CO 


z: 




> 


<1 


►— 


•k 


i— * 




X 


4* 


z 


o 


o 




*>» 




►H 




CL 




M 




o 


M" 








<1 


CL 


*k 


— 




> 






o 






•k 


w 




CM 


n 




MH 


-1 




in 


“0 


o 


<<X 


< 


o 


*■ 


w 


>fr 


X>X 


+ 


^5 


o 


o 


CO — * 


oo * 


> 


w 


•4- 


> 


-o 


WCQ 


LL 


C 




«k 


Om << 


•» 




> 


•k 


— • 


1— w 


— - *< 


II 


•k 


• o 


a 


CLMOOO 


*-*~3w 




— ^ • 


HO 


♦-H 


oz:^w\^ 


ww^ 


> 


0~ 


CO 


W 


*-i (D 1 Oc D~>~> 


1-1 CD CD# 


LL 


*-» -o 



CD 

X 



X 

I 



II *“■ 

o 

cOsO 

CO 



o 

X 



CM — — - c£ 



+ — X> 

o i r »-<-o 

X <M + ~— ww 
!2CM •-DCMCMCDO 
# i o*-* + + X> 



X | X>~ 

<-J I | oO 
s + cl 

i* — 

•^OO^v^^ 



LU 



X + 

M 

OCw 



c 

"50 



\J~> 
CM CD 
+ > 





-H Z 


+ O 




HO 


O 


^.OUJwm-5 | | 


HMa^^co 


z~> 


a 


1 




o • o • 


hO 


• 


• o 


LL 


•CL^—w>> 


II ^ZHH< 


o 


LLO 


W> 


LU 


LU 001— 


w + 


O 


OfO 




| * IZCD (DX >" 


-JQ_wX> + 


-J *-»CM 


z 


CD> 


x> 


CD CM | CD (MJ 


(JO 


LU 


»uw 


00 


• OCOQ X >ww 


za«w> 


Q + O 


0O< 




2 : 


X i-hCM • < 


COX*-* 


• • 


• • 


*— « 


ow a || 


OS LL 


a-5 


MH 




t-H 


ZQm HM p^O H 


O— 'O-JQ 




it ii ii ii ii 


CM II M II 


SwO 


a 


II II 


H- 


h- II w II l-w 





>— * 


wi- 


00 


II II wX 


CO II II 


wcDl — 


OO “O 




X 


II II II 




II 


ll 


►— I 


—1 <<<uo 


0O MM 


>* 


*— • •* 


<Q 


a 


O OLLCD OLLQXQ 


LL 


LL CD 


J- 


D* -5<ILL X >-;> > 




LL | O 


Xh 


>-> 


CD 


»-h (J[) H-i i »-♦ CD »-h »— i O 5^ <T • CD »~»CD 


1- 


ILhwhJQQX> 


OSXX>-LL 


*-*>(D 


l-w 


o> 


O 


OO O 


o 








o 


o 


»— 1 
O 




o 


o 


(M-r 


CO 








o 


CM 


'4* 




SO 


CM 


CM CM CM 


CM 








r0 


CO 


CO 




CO 



uou 



OuOO 



- 46 - 



ocooooooooooooooooooonooooooonooooonoooooooooooo 
un <) oo o ^ cm cn -r lo o co o ^ cm m ^ so r^- oo o ^ <m m tv o oo cr o — i cm cn vt in so oo o o ^ cnj 
>r M" *4" M" in lt\ m in in in in in in in so vO <3 'O o o so 'O o vO I s - r* r» r- r- r- r- co co oo oo oo go oo go co co ct & o> 

rH f— I H » 



>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

UJ LU UJ UJ UJ LLI UJ LU LULU OJ LU UJ LL» LU UJ UJ LU UJ LU UJ UJ LLJ LU LLJ LLi LU Lu LLjU J LU LU UJ UU UJ LLI LLi UJ UJ UJ UJ ULJ LLi LU LUUbUJUU 











*— 4 






w 






-J 


•- 




<1 


oo 




+ 


UJ 












o 




r-» 


2 : 




+ 


< 




00 


h- 




M 


O 






UJ 




O 


CC 




X 






1 


a 




> 


-S 




X 


i— 










* 


z 




— » 


t— 1 


a 






-> 


+ 


LU 


> 


-J 


ar 


•» 


< 


c 


Q 


HH 




> 


<w 


X 


X 




o 


•» 


< 


HH 


i— i 


+ 


X 




— * 




> 


-J 




•» 


<t 


oo 


HH 


1— 1 


h“ 






z 


X 


-J 


H-4 


•* 


< 


O 


CO 


+ 


CL 





w 


HH 




CM 












< X 


W 




w 


O 






< 


O 


X<* 


o 




— O 


"5 




o 


o 


o 


0> — 


LL 




X LL 


w 




00 


XQ 


<r — 


\o^ 


II 




o * 


o 




^ — 


ax 


— <**0 


— ^CL 


— 




X — 


> 






X — 


□ i/)Xm 


— s 


CL 




— ►— < 


»• 


< 


O00>»-4 


— — 


KmOw 


to — w 


*— • 




— 3: 


— 


— X 


hOO^ 


— 00 


w>vCL 


»— «“0c0 


W 




\ 


u • 


hhCJ 


^Na 


HH-) 


00 QO^Z 


WW< 


O — 




+ • 


1— 1 — 


W\ 


M oo— z 


wW 


hh OX^ 1 


— * oo + 


LL — 




HH H 


w^-| 


o~ 


+ o>— 1 


— • oo 


+ 1 oo— 


X 1 x> — 






WW 


o + 


X — 


o 1 00 — 


X 1 x> 


O — «hh 


<_l 1 1 CL 


— + 




o + 


X“0 


1 hh 


X — — ”5 r-^ 


<fj » 1 


CM X CMCM — + 


x+ i— 


^-5 




x*-« 


+■ 


— W 


CM Z (MCM— ' «f 


2 :+ — - 


► ZCM • + 0”5 








1 3i 


hH 


CMO 


► * CM • + O“0 


U — — "5^5 


-*l | CfruO X m 


•*- 500X^CO 


LUO 




># 


QC — 


+ X 


*— ♦ • r— ♦ | C? tO »“H 




II O I — T>UJ*-» 1 


*— l hh CL "•* LL 


Z> 




X — 


o 


-• 1 


II o y »-4“)LU“> 1 w 


f-4l— iCL w>^ 


CL CL»— »hh «w>CL 


II WjHH 


• r 




Wf— 4 o 


U.Q 


> 


CL Q. 1 M «^>a. 


II W^HHM 


• II •— 1 | -^ JOXZ 


-JCLwX> II 


-j> 


LU 


— wCM 


Z 


OX 


“0 11 -500# _JO>Z 


jawx> 


+ OfClOX'- 


za^ 


o> 


X 


inu'O 


oo< 


x~ 


+ OCOQ>w 


ZCL^-w 


o — HW O II 


0 5: 




•z 


xu. 


►—4 




o— O II 


O 2. 


CM CL 11 SI II II 


00 II II II CL 


sr-frO'-' 


o 


— * 


II II 


O CL II X II II 


-O II II II 


II || w X 


m ii 




1— 


II II 1- 


oo “> 




in-5 II || w X 


<r ii 


— -j <a< 


OO hhw 


CM II Z 




•— i •* 


<o 


— -1 <Q< 


OO -5 "5 


cjojc/)-><u.x>3: 


ocl*-*^:^lj 


LL + 


o 


hh>-LJ 


X»-H 


x^> 


Q(J^)0<LL>>i 


OCL 


QLLmmMmQ X^J 


OZ^X>U. 


hJ<0 


3LO 


I— ^ 


ox 


QU-OhmhQ> J 


Q2:^X> 




o 


r— « 

o 


o 






o 








00 


o 


CM 














cn 


't 


M- 













O 



oooo 



O 



47 



noooaooooooooooooooooooooooooooooooooooooooooooo 

CO U A >0 00 o ^ CM in vO 03 (7N O CsJ ro vt LO 'O OD C7> O ^ ^ VO 1^- 00 C7v O ^ OsJ ro 'T in so 00 o 

0> O' U> CT* U' <J> o O O O O O O O O o ^ ^ ^ ^ ^ (NJ CM rvj CM CM CM CM CM CM (M ro rn m CO rn rn CO rn ro 

< (M CM CM CM CM CM CM CM CM CM CM CM CM CM (M CM CM cm (M CM CM CM CM CM CM CM CM (M CM CM CM CM CM CM CM CM CM CM CM (Ni CM 



LULULUiuujLUUJiuuJLULUiumLULULUiULULULUiuwLULuLU wluluiulu ujujluililu uj lulu ujujldoujlu luuj lulu 





♦— * 






•* 










< 












00 










+ 






—I 






LU 










— » 












—1 
















+ 






o 










tM 






— 
















+ 






— * 






< 










oo 






.—1 






I- 










HM 






+ 






o 






















LU 










O 






«— * 






CC 










X 






a 
















1 






X 






CC 










> 






i 






2) 










X 






> 






a 










— * 






X 






LL 










* 






















— * 












2 








o 


r— 1 






— 






h-H 








> 


+ 




Q 
















> 


-J 




;> 


f 






LU 








*» 


c 




> 


_J 






ex 








o 


M 




•» 


< 






< 








> 


w 




Q 


•— » 














X 


-J 




> 


w 






X 








•> 


< 




X 


_J 






o • 








HH 


+ 




»> 


<c 






»— <— * 








X 








+ 






Xr-I 








>- 


— 1 












3 + 








•* 


< 




> 








-3 








M 


M 




•> 


<L 






oo #• 








X 








M 






1— »— t 








X 


-J 












X + 








•» 


<L 




X 


_J 






*-H H- 1 








CO 


+ 




•* 


< 






0 — 








»■ 


— * 




CO 


+ 






CL 








< 


O 




•k 


— * 






O 








w 


LL 




<r 


Q_ 




— 


— X 








X 






w 


"5 




CM 


— < 










w 






w 




w 


a 








«— 


o 




# 


o 




— O 


~3 •* 






o 


X>00 


LL 






LL 




>LL 








vO 


QQQ. 


II 




OO 


It 




Ott 








in — 


ssy 


— • 




CL 


— * 




s- 


> + 




— < 


— <-3 




o 




X 


CL 




— "3 


•>-3 




O0> 


o LOXm 


-—*03 


LL — 




W 


-3 




— 23 


— •» 




“30 


1— *hhQw 


tooo< 


i£ — 




CO 






•— * I 


0*“H 




wN 


OO o*— > s.Q- 


*-•-5 «f 






< 


O — • 




+ • 


t-M W 




o— 


►-» o o— x 


w— 


o + 




+ 


LL — 




-3—t 


W 




>— 


+ o II x— | 


T-* ooo 


LLOO 




— 


t-4 






o - 




I to 


O | 00— 


X I X>LL 


"3 




CL 


— + 




o + 


X — * 




— -3 


x — <r — . »— • r— i 


<-J 1 1 X 


— » w 




~3 


»-ICO 




>-> 


— O 




CM CMw 


CM Z CM CM'—' + 


X+ — 


jO 




w 


• "3 




1 23 






- + O 


# CM • *—+0-3 


J^HHQ 


•> 




o 


LU — * 




>* 






f^r-IO0> 


* I r-lOO^LOX'H 


*»->O03*Cn^LL 


LU 1 




li- 


20 




> — 


O + 




III “3 > 


II I ^-3+ LU *W|- 


r— < ►-« CL— ’ 


z> 






•> 




W»— *0 


LL *— i 




Q.CL w> 


CLCL | hU II •h-w>CL 


II II 


• > 




ft 


-J 1 


LU 


'—CM 


— * 




“5 00> 


^hhoo^- LL JOOXZ 


Ja-x> 


-J — LU 


LU 




Q> 


2) 


lA(j\0 


oo 


o 


+ >— 


+ -3cn^— o •X’— » 


^CL'— - — 


O-fr 23 


o 


— «* 


o> 


• z 


IU. 


►—1 •* 




0“3 • 


O^w OOOO II 


OX o 


O— X 


• z 


CL 


x— 


o*-» 


o 


— * 


II 


O II II i-1 


CO || II ILSm II II 


vt »l II II U- 


XCM*-* 


OH-4 


"5 






II II 1— 


00-5 




vO II 


in n ii x 


m ii x 




h- 




— * 


H Z' 




*— i *» 


o 


<o II 


JO- <o< 


CO mm — 


JZ 


II 2 




LL CM 


O 


“3>LJ 


-L *-h 


LL 


OOOP-> 


O 00-3 <LL UlL LL X 3> X 


cjclhh^^lj 


LL <t LJ 


a 


LL 


*—* + COO 


3LLO 






OOQX 


CJ ^ LL O X -J 


QX^X>LL 


hhO 


COO 




















r-J 




O 


o 


O 






o 






O 


o o 


o 


>U 


00 


O 






CM 






<r 


vO co 


o 






in 






in 






m 


in m 


vO 



oooo o 



o 



48 



onooooooo 
,-4 (%j m la -o ao cr* 

cm cm cm cm cm cm rg cm 



LULU JJLUUJ LULU LULU 



o 

U. 

* 



3 

l 



+ 

CM 

O 

Li. 

■H* 

-o 

# 



cQ 

O 

LL 

Kr 



r— <*— * + 

+ +~ 

OCDO> 
X>LLlU 
I I # 

X >3 



o 


•XI 




LTMn*-»-5 


3 




112 •* 




2 


o 


*— « 


CC 


II II II ►-» 


h- 


Z> 


w 


Z 


1-0 




UJ 




^Z)LLIU 


o 


CXLU 


CJ 


o 




CM 


<r 




O 


vO 





o o 



49 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
^vor^coa>Or^c\jrn<Mnor--oooo^HfNJrn<r invor^oQC>OrHrMfnvr^NO r^-coo^ o»— *c\icn<-io vo 
^ r-i r-i r-i ^ rH ^ *-h cm 04 « \j cm (\j cm c\j j c\j c\j ro m m o i cn cn co n i m >r <r ^ >t 









e i 

3 me 





3 






• 


HLU 














H * 








oonx 














<L CM 






> 


a:H3 














3 •* 






•» 


moo • 














3 CM 




CO 


3 


H • 00 






- 








< 






>-• 


300 X 














>cL 




LU 




0 














LUUJ 




O 


H ♦ 


ZI O 














2 




<i 


<-* 


OH — 12 














Ha: 




CL 


H 


O <cu 


















00 


2 - 


m3 














l-HO 






OOO 


O *CL 














u 




Q 




hx a 














CL CO 




ac 


H 


mo- oc 


















< 


<H 


N *— « O 














LULL 1 




00 


3< 


O00 3 














IU 






3 


vOwH 


CM 












1— c 




UJ 


<Q 


mO20C 


CL 












CL 




X 


>UJ 


LUUJ 3 


O 












cC co 




H 


UJH 


so 


*» 












a 






< 


OJCLUJZ 


r— 1 












ixa: 




QC 


003 


3 HO 


Ql 












UJ 




O 


Mj 


m<3 


O 












oce 




LL 


< 


m3H 


•* 












mac 






— 1 > 


XCQOOX 


00 












HO 




— 


<UJ 


H 3 H 


2 












zo 




CD 


X 


OUJH 


cl 












UJ 




•* 


O00 


U.QI5 


h 












V)CJ 




< 


»— (h-4 


CJ H 














mac 




w 


H 


00 00 


X 












ac< 






oac 


x<ia: 


•» 












CL 00 




H 


2m 


H HLU 


<x 












UJ 




2 


3H 


OQhH 


2 






— % 






OCUJ 


• 


i— ♦ 


ll e 


ZUJ33 


00 






• 






X 


00 


0 


• UJ 


mac cl 


3 






m 






UJH 


3: 


CL CM a! 00 


— KQS 


*• 






X 






X 


0 




•*<IU 


3ma 


< 






CM 






Ha: 


3 


tucMUJa: 


0000 


2 




O 


O # 






a 


3 


00 


2 CL 


qCuj< 


3 




vOO 


<f * 




H 


ullL 


O 




0032 


•* 




3 CM 


3 < 




•» 


UJ 


LL 


CClUJtf 


3: Q-o 


< 




3 


2 




CO 


H 1 






2 


mm 


2 




O 


O 00 QC 




•* 


<< 


00 


u jo: luuj 


hqcq:q 


00 




HO 


H 1 < 




> 


32 


< 


iaxi 


<X< 3 


•* 




H 


< > 




•» 


30 




H OH H 


U >00 






a 


0 2 




3 


<1 •— * 


LU 






X 00 33 






00 


O 002 




•» 


>H 


a: 






00 LULU 


2 




0 


3 OC ~ 




CD 


LLlO 


< 


• 


• • 


3LL00 


O 






^ | — — 




•* 


2 




H 


hh 


LUCQ<h 


3 


< 


• 


< * + O 




<T 


ZD 


00 


3 


33 


X<00 


00 


2 


0 • 


2 *<0 




'w* 


OLL 


H 


Ol 


CL CL 


H*-h 2: 


1—4 


3 


• 0 


3 CM2 CM 






*— « 


2 


e 


22 


ocm< 


O 


<<* 


LU • 


• n^oo *• 


CM 


*: 


H- - ^ 


LU 


►H 


MH 


UL<C 0 C< 


m 


<<< 


3m<<m <30 


CL 




O — 


2 : 






o> 0 


cL 


1 l 2 


• #0223 < 2 + CO CM 


OO 


e 


Z> 


0 


1 


1 1 


>0 


Cl 


H00300O< *300 • 5 : 00 •r-JQ. 


CMO-Tc 


3 


3 •* 


0 






oe<roc 




003 


2 < 1 


1 <<3X 3-^0 


rJ *— 1 


►— • 


CL 3 


CL 


CQ 


>H 


00320. 


ujon3< ii H 


II 002 


22 II 


H > CD II Q-e 


h 




<r 


•» 


•* •» 


3< 


3 


II II 


3 0 II 


II 0000 II || || 0 II 


ooac 


0 


00 




< 


3oO 


< HH OO 


CD II 


II II CL <00 — ^ 


— 00 H 


11 11 II aCH 3 


2 


►— *H 


UJ 






OQCZm 


3 


<<<22 << II <<2 CM 3 


< II HQ 


3 


x< 


X 






ULIUJLUX 


o*> r )3<i^>22ooQ:xxz;2LL ssacLaauo^>u me 


CL 


H 


H 






CO 02 H 


Q003<^0033H'hm3uimXU13HOOO^D < I^O^Q:uj 



o 

o 



o 00 o 

CM M* sU 00 

r— I *3 r—4 r-H 



o 

3 

CM 



OOOOOOOOuOUOUOOO 



- 50 - 



RETURN 

END 



>00< 



/ //V ^ 

u 

/ 






joooooooodpoonoo^ooooooo^oooQonoo’toooo'oooooo^ 
j ro m- mo r- oo 0 s o if <\i ro >*■ vn o Hco o o *-i (\i ro < 4- 1 and r- cod' o *-4 cm ro in so r- ao <Xo ^ ^ ro ^ vri> 
> O o o ^ ^ ^ ^-i r-< r-< r-< ^ r-4(\i cnj cni (\j (\i c\j rsj c\j (\j rn ro rn cn ro >n ro ro ro ^ nT vj- > 

JOOOOOOCOOOOOOpOOOOOOOOOOOOOOOOOOOOApoOOf 
)oooooooaoooooooooooooo6oooooooopoo OOQOOO' 



U/r* 



f 



UOt 



/ 






)UOOOuO tOOOOO(/)UOtAOOLOoO^UO<T)C 



)C0C0C0C0C 

■ h- h- h~J 



>ooiA</)cooo uoi/>cni/)i/>< 



p oo co i/) oo <A 00 00 OO oO OO OO 



ro 



ro 



/ 



\ 



O 



rcO 



ro 



c\j cor- oo tn o cmo o 

co r- >4* cq cm r- ir\ in in o no 
o*-HOin*-unmi^oocM^r- 
>o sO *— ♦ sQ'O G'O^fo^r'-r* 

ro r-i ro cnj >t o r*. ro co oo r- r- 
't~-*0'cQQ0O>fr-*0 s <t'-*<7' 
ro c\l O so CM JO c\| O ro CM O 

••%•«•••••« 

OQbOOOOOOOO 

\ 

vy^ 

\sOaoimnvj-c\ja'vCvOcovj- 

> rO cm I s - p*- co I s - o CM —I 

vONt^cor^orn^cOvOrnco 
CM to in r- ro OJ O r-4 C\J no 

’OCArocMf^rocQ^^r^r^ m- 

in cm sf* cm r- -4 m cm m- o 4 * cm 
**•■ ip— cO in co sf“ •—* r N, » ro ir** 

• •••••••••• 

r^00-<00-»00r<00 



\ 



CM 



=: 



ro 



rnx 

cm3: \> 



> •* 



-^:>vcm^o 
: 3sO 



ujro<< 



r^r-a^comrnOvOr 

oo oo cm co ro ^ o cr* vO c 
00 h- I s - in <0 O O' ro Q> CO 
vO^r-vOOvOrO'OO^ 
CO ^ 4 * ro CM VO vO 'O vO r ” 4 
to ro h- ro f> oj *-< 
r- o in so tN co »o h* 

• • • •/• • • 



^0CM^0(M-“»0 



-»uu< 



J ro-tm ^or— c 



• LLO. 

iruo 

•* - + •UU 

«- *r -4 

n n i iV 

•—•O 



OO 

^>ox 

f*~4r-A 

II 

ao ' 

)0^1X>LL 



ro 



^ XI2. 

o^»- 

oz: 



a 



w CM*- 



•* •*< 



oo- 



UCJ' 



;\ 



oo 



LJULIJ 

h'H- 



Ctoc 



A 

in in + 
CMrOCM •/• • 
• rjMrO^ 

llv II 



•y 



QQUJ 22, 



O O 



THE VALUES OF MODE, KER, NIWK, 

FUNCTION VALUES 
2.557540 
1. 686603 
0.737488 

DEVIATIONS (THESE VALUES 
-0.000015 
-0.C00009 
0. 330009 

THE VALUES OF MODE » KER, NIWK, 

FUNCTICN VALUES 
2.658678 
1.754473 
0.933759 

DEVIATIONS (THESE VALUES 
0.000003 
0.000001 
0. C00001 

THE VALUES OF MODE, KER, NIWK, 

FUNCTION VALUES 
2.572663 
1.695004 
0.736699 

DEVIATIONS (THESE VALUES 
-0.000018 
-0.000015 
-0.000003 

THE VALUES OF MODE, KER, NIWK, 

FUNCTION VALUES 
2.376339 
1.626697 
0.711982 

DEVIATIONS (THESE VALUES 
0.000092 
0.000033 
0.000026 



AND NWK ARE 1 



1.156260 

0.729544 

0.343513 

REPRESENT ROUNDOFF 

0.000042 

0.000020 

0.000 038 

AND NWK ARE 2 



1 .522738 
0 .877377 
0 .413208 

REPRESENT ROUNDOFF 
0.000002 
0.000000 
- 0.000000 

AND NWK ARE 3 



1 .158037 
0.724120 
3.341232 

REPRESENT RCUNDCFF 
0.030011 
0 .000003 
0.0 00040 

AND NWK ARE 3 



1 .107161 
0.747433 
0 .324831 

REPRESENT RCUNDCFF 
-0.000019 
- 0.000010 
0.000023 



0 79 77 



0.343608 

0.211618 

0.093705 

ERROR) 

0.000052 

0.00005C 

0.030009 

0 79 37 



0 .682158 
0.284612 
0.109657 

ERROR) 
- 0.000001 
- 0 .000000 
3.0 

0 79 104 



0.347955 

0.213975 

0.093384 

ERROR) 

0.300047 

0.000045 

0.000058 

0 58 76 



0.348125 
0 .217716 
0.097776 

ERROR) 

-0.000096 

-0.000066 

0.000017 
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